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TEST  OF  SHELL,  HEP,  T170E3  FOR  76«a  GUN  T9l 
TWENTY -FIRST  REPORT  ON  PROJECT  TA1~$002H 
DATES  OF  TEST;  November  19$1  to  29  April  19$3 
OBJECT 


To  date  mine  interior,  extarlor  and  terminal  ballia  tic  characteristics  of  Shell, 
HEP,  T17C®3,  particularly  in  regard  to  determining  armor  defeating  characteristics, 
target  accuracy,  and  propelling  charge  development* 

SUMMARY 


The  following  teats  of  the  ?6mm,  Shell,  HEP,  T170E3  were  fired  to  determine  the 
eatiafactorines3  of  the  round;  * 


Rated  maximum  pressure  of  the  shell. 

Armor  defeating  characteristics  against  3"  and  h"  armor  plate. 
1000  yd  and  1^00  yd  vertical  target  accuracy  tests. 


Propellent  granulation  and  ignition  tests. 

Teats  of  Inert  fused  T170E3  rounds  to  determine  functioning  characteristics  of 
A3  filler  when  Tired  against  armor  plate0 

(Reference  1st  Memorandum  Report  Appendix  A). 

CONCLUSIONS 

From  results  of  the  testa  conducted  with  the  Shell,  HEP,  T170E3  it  was  concluded 

that: 


The  shell  will  withstand  chamber  pressures  of  at  least  30,000  psi. 

The  shell  are  reasonably  accurate  at  ranges  af  1000  and  1^00  yards. 

The  shell  will  satisfactorily  defeat  (spall)  3”  homogeneous  armor  at  OP  and  60° 
obliquities  but  will  not  defeat  h"  armor  satisfactorily. 

The  shell  filler  (A3)  will  detonate  and/or  deflagrate  on  impact  with  armor  when 
fired  in  inert  fuzed  shell  T17CE3. 
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RECOMMENDATION 

It  is  recoramended  that  the  T170E3  (A3  Loaded)  shell  design  be  considered  satis¬ 
factory  for  final  engineering  evaluation  tests. 
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I  INTRODUCTION 
A.  DISCUSSION 

1.  The  Shell,  HBP ,  Tl?OB3  la  patterned  after  the  Shell,  HEP,  ?6mm  T 1^9*1 
except  that  the  shell  T170E3  la  a  ope  piece  design  and  haa  a  different  rotating  band. 

2.  The  Shall,  HEP,  T169K1  previously  teeted  at  Aberdeen  Proving  Ground 
was'n  two  piece  design  for  the  76m®,  M1A2,  gun. 

3.  The  Shell,  HKP,  Tl?0!i3  la  designed  to  withstand  a  greater  chamber 
pressure  than  thp  T5.69E1  ahelll  Therefore,  greater  muzzle  velocities  are  expected 
to  be  attained  with  the  T170E3  Bhell„ 

4.  The  one  piece  HBP  shell  of  other  calibers,  75mm  and  90mm  for  instance, 
have  previously  been  fired  with  results  indicating  that  the  one  piece  shell  design 
is  an  Improvement  over  the  two  piece  design  in  those  calibers.  These  tests  are  the' 
first  firing  tests  to  be  conducted  on' the  one  piece  design  of  the  76mm  Shell,  HIP, 

T 17 0*3. 


B.  REFERENCES 


1.  Authority  for  tests: 

a.  Letter  APG  (c)  4?l/302  (Copies  in  Appendix  B  of  F.R.  No.  P-51314)  ' 

b.  Letter  APG  (c)  4?l/804  (Copies  in  Appendix  B  of  F.R.  No.  P-52674) 

2.  Fifth  Report  on  Project  TA1-500ZH. 

3.  First  Memorandum  Report  on  Development  of  Shell,  HEP,  T170E3  for  76mm 
Gun  T91  ( Copy  In  Appendix  a) . 

4.  APG  Firing  Records  P-506OO,  P-51314,  P-55769,  and  P-52674  (Copies  in 
Appendix  B) . 

II  DESCRIPTION  OF  MATERIEL 

The  materiel  for  test  was  the  76mm  Shell,  HEP,  T170B3.  All  shell  were  assembled 

into  complete  rounds  at  APG  and  fired  a8  received,  except  as  noted  in  the  firing 

records  (Appendix  B) .  Shell  were  received  loaded  with  composition  C3  (simulated)  and 
A3  as  well  as  inert  loaded  shell,  The  lots  of  the  inert  loaded  shell  were  fuzed  with 
inert  BD,  M91  fuzes.  The  lot*  of  live  loaded  shell  were  fuzed  with  live  and  inert 
BD,  M91  fuzes.  Reference  Appendix  B,  firing  Record  No.  P-51314  with  Inclosure 
Photo  Nob.  A75966  and  A73795* 
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III  DETAILS  'OF  TEST 


A.  FKXrSPJPB 

1,  First' Phase  of  test  (Reference  Firing  Record  No.  P-50600,  Appendix.  B) 

4 

a.  Six  rounds  of  T170E3  inert  abed!  -  (shell  Lot  No.  6715)  ■were  fired 
into  oawdust  box  for  recovery.  Also  12  rounds  were  fired  for  ground  impact  recovery. 

b.  Ten  test  rounds  (inert)  ware  fired  in  conjunction ^with  T64  (inert) 

rounds  to  1000  yd.  vertical  target  for  accuracy  and  time  of  flight  aa  well  as 

possible  recovery. 

c.  Twenty-five  te3t  a  hell  T170E3  (ammunition  lot  PA-E-6716 )  were  fired 
against  armor  plate  of  4  and  3  inch  thickness  placed  400  ft.  from  tha  gun  and  at  0° 

And  60°  obliquities  for  armor  defeating  characteristics  of  A3  composition* 

2.  Second  Phase  of  test  (Reference  Firing  Record  P-51314)  Appendix  B. 

a.  Fourteen  inert  teat  ihell  T170E3  were  fired  in  conjunction  with 
Shell,  HE,  T64  for  1000  yd.  vertioal  target  accuracy,  time  of  flight  and  propellent 
granulation  testa.  In  these  firings  the  matching  velocity  of  the  T64  and  the  T170E3 
shell  at  1000  yds.  vras  calculated  from  the  results  obtained. 

3*  Third  Phase  of  tost  (Reference  Firing  Record  P-5^674)  Appendix  B, 

a.  Twenty-four  inort  teat  rounds  were  fired  for  comparison  of  uniformity 
data  obtained  by  using  the  300  grain  (10  1/4”  length')  T88E1  primir  with  bagged  chjqpgee 
containing  distance  wadding. 

b.  Nineteen  inert  test  rounds  were  fired  for  1000  and  15W  yd.  accu¬ 
racy,  time  of  flight  and  propellent  ignition  tests. 

c.  Fifteen  test  T170E3  Shell,  A3  loaded  and  with  inert  BD,  M91  fuzes 
were  fired  against  3"  armor  plate  to  determine  deflagration  and/or  detonation 
characteristics  of  the  shell  filler, 

d.  Five  test  T17CG3  shell  inert  loaded  arid  with  inert  BD,  M91  fuzes 
were  fired  against  armor  plate  (painted  white)  to  determine  configuration  of  a  plastic 
filler  on  the  plate. 

■  4.  Fourth  Phase  of  test  (Reference  Appendix  B)  Firing  Record  P-55769. 

a.  Interior  ballistic  firings  wore  conducted  in  which  three  types  of 
prime  r3  were  used  .for  comparative  uniformity  data.  These  tests  involved -the  use  of 
Shell,  IE,  T64  (empty)  which  simulated  the  10.0  lb„  weight  of  the  Shell,  HEP,  T17QK3, 
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B,  FESULTS 

X,  Inspection  of  recovered  16m  Shell,  HEP,  T170E3,  Amaimition  Lot  PA-E-6715 
fired  as  received  for  1,000  yard  accuracy,  revealed  that  the  BD,  M91  Fuse  (Inert)  was 
a  Modified  fuse  (substandard)  resulting  In  excessive  deformation  and  breaking  up  of 
the  shell  in  the  gun  tube  at  pressures  of  approximately  20,000  psi, 

2,  Limited  recovery  of  shell  from  ground  impact  with  Fuse,  BD,  M91  (Inert) 
indicated  that  the  T17CE3  shell  will  withstand  &  obanber.  pressure  of  at  laast  30,000 
pel  without  unsatisfactory  deformation  of  the  shell.  Reference  sheet  3  of  F.R,  P-50600 

3*  The  following  results  were  obtained  from  firing  the  subject  shell  (A3 
loaded,  BD,  M91  fuse)  against  armor  plate. 


NO.  RDS . 
FIRED 

ARMOR 

in.  thick  oELioorrr  deg. 

AVO.  STRIKING 
VELOCITY 

fps 

RDS.  SPALLING 
THE  ARMOR  OF 
RDS.  CONS. 

REMARKS 

2 

•4 

60 

2472 

0 

of 

2 

Bulges 

1 

4 

60 

1996 

0 

of 

1 

Cracked  bulge 

1 

4 

60 

1797 

0 

of 

1 

Bulge 

1 

4 

60 

1493 

0 

of 

1 

Bulge 

4 

3 

60 

2411 

3 

of 

3 

1  bad  hit 

4 

3 

60 

1802 

4 

of 

4 

None 

4 

3 

60 

1403 

4 

of 

4 

None 

3 

3 

0 

1388 

3 

of 

3 

None 

3 

3 

0 

1798 

2 

of 

2 

1  bad  hit 

2 

3  ' 

0 

1440 

2 

of 

2 

None 

NOTE, 

Charpy  value  of  4"  plate  was  61  ft  lbs  at 
C harpy  value  of  3”  plate  was  30.75  ft  lbs 

4.  The  following  accuracy  results  were 

-40° 
at  -40° 

obtained  from  tests  of  the  subject 

(Inert)  Shell vfired  at  ranges  of  1000  and  1500  yda. 


a.-  Lot  PA-E-9207  with  rotating  band  clearance  value  of  .010  inoh 
(diametrioal)i  Reference  sheet  4  of  F.R.  P-51314 


NO.  HDS, 
CONS. 

SHELL 

TIPS 

T64 

UNCORRECTED 
MUZZLE  VEL. 

fus 

ACCURACY, 

PROBABLE  ERROR  )i 
VERT.  HORZ. 

CALCULATED 

FORM 

FACTOR 

6  • 

2425 

.17  .34 

1.146  O’ 

10 

T170E3 

2535 

.35*  .33 

.964  oj 

*  Center 

of  impact  7.3  inches  above  the 

b.  Lots  PAE-9445  and  9554 

center  of  impact  of  the  T64  Shall, 

Referenoe  sheet  6  of  F.R,  P-52674 

8 

T17CE3 

25^ 

.27  .14 

9  - 

T17CE3 

2517 

.15  .17 

~ 
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5.  From  the  data  above,  BRL  calculated  the  velocity  of  the  T170E3  shell 
required  to  mat  oh  the  T64  shell  at  1,000  yards  range  to  be  2570  fpo.  However,  the 
centers  of  impacts  of  the  two  shell  in  the  accuracy  tests  indicates  that  the  two 
shell  will  not  match  at  a  mizzle  velocity  of  2400  fps  for  the  T64  shell  and  a  muzzle 
velocity  of  2570  for  the  T170E3  Shell. 

6,  The  following  uniformity  data  (pressure  vel.)  was  obtained  from  the 
accuracy  firings  of  the  test  T170E3  (Inert)  shell. 


SHELL  MUZZLE  PRESS.  psiAOO  PROPELLANT 


RDS, 

AVG.  WT. 

vELocrrr  fps  cok*ected 

CORRECTED  LOT 

WT. 

CONS. 

TYPE 

lbse 

MEAN 

UD 

MAX.  DISP, 

MEAN 

MD 

MAI  .DISP.  NO. 

OB. 

9 

T64 

15.00 

2415 

4.00 

16 

266 

4.56 

18  12233 

56.8 

10 

T170E3 

9.94 

252-4 

7.10 

22 

192 

3.40 

12  5566 

‘45.0 

Components  (Test  Rounds)  T19,  Cartridge  Case 

-  M58,  (400  grain)  Primer 

REMARKS t  Propellant  was  loose  loaded  w/o  igniter  or  distanoe  wadding.  All  rounds 
were  flashless.  A  charge  has  not  been  re no— ended  because  of  questionable 
matohlng  velocity  required, 

7.  The  following  resuite  were  obtained  from  firing  the  T17CE3,  A3  loaded 
shell  with  Inert,  BD,  M91  fuses  against  3*  armor  plate  at  0°  obliquity. 

RDS.  WITH  VISIBLE  HDS.  WITH 

NO,  IDS ,  FIRED  A  VO,  MUZZLE  VEL.  fps  SHELL  FLASH*  CAMERA  FLASH**  OTHER  *** 

0  3 

3  1 

1  1 

1  0 

*  A  dafinite  deflagration  and/or  low  order  detonation  as  observed  by  personnel 
near  gun  position  and  confirmed  by  photographs, 
a*  A  flash  not  visible  to  the  eye,  but  plainly  visible  on  the  photographic  film. 

Those  flashes  appear  on  the  film  within  .1  milliseconds  of  shell  impact  with  the 
armor,  and  last  for  a  period  of  at  least  1.0  milliseconds  indicating  burning  of 
the  shell  filler* 

**-*  Veiy  small  or  no  flash  observed  on  the  photographic  film. 

(Reference  Photograph  Nos.  A-83358  to  A-833&4) 

NOTEj  The  above  groups  indicate  that  as  the  striking  velocity  increases  the  function¬ 
ing  intensity  of  the  shall  filler  (A3)  increases,  This  functioning  is  independent  of 
any  fuze  action.  There  were  no  plate  epalls  on  any  rounds. 


3  1362  0 

5  1529  1 

4  1651  2 

3  ’  1907  2 
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a,  From  tha  result*  of  the  above  armor  plate  firings  it  is  indicated 
that  the  shell  filler  (A3)  is  being  consistently  Ignited  on  shell  impact  with  the 
armor  plate  when  striking  at  velocities  above  approximately  1500  f pe ,  It  is  believed 
that  cp  striking  the  armor  plate  it  is  probably  the  wax  component  of  the  shell  filler 
that  is  being  ignited  (within  ,1  rail  sea.)  possibly  by  sparks  caused  by  snetal  to 
metal  contact.  However,  the  scattering  of  the  filler  particles  into  a  dust  may  induce 
a  flash  burning.  In  either  event  indications  are  that  the  flash  may  develop  into  a 
more  severe  burning  (deflagration)  and  disappears  or  centimes  the  deflagration  to 
such  Intensity  that  it  becomes  a  low  order  detonation  (or  visa  versa) .  It  is  believed 
that  the  increased  heat  generated  on  shell  impact  with  a  plate  when  fired  at  the  higher 
velocities  is  responsible  for  the  increase  in  the  number  of  deflagrations  and  low  order 
detonations,  without  plate  spalling,  observed  at  the  1900  fpe  velocities. 

b,  Yfhen  firing  the  above  shell  with  A3  filler  and  live  EC,  M91  fuses 

at  velocities  above  1500  fpa  spalling  of  the  armor  plate  is  believed  to  be  accomplished 
by  the  detonation  of  the  fuss  before  the  flash  started  on  Impact  has  had  time  to  pro¬ 
gress  into  deflagration  or  low  order  functioning  as  with  inert  fused  shell. 

8.  The  following  uniformity  data  presents  a  suumary  of  the  results  comper¬ 
ing  the  300  grain  T70  end  the  150  grain  M31A2  primers  at  -65 °F. 


SHELL 

NO.  OF 

velocitt  fpe 

PRESSURE  pel 

TYPE 

RDS. 

MEAN  MAX  DISP  MD 

MEAN  MAX  1© 

T70 

20 

2263  47  6 

17200  2500  600 

M31A2 

20 

2265  25  10 

17200  2700  500 

!V  CONOIDS IONS 

A,  From  the  results  of  the  tests  conducted  with  the  Shell,  HEP,  T17CE3  it  is 
concluded  thatj 

e 

1,  The  shell  will  withstand  chamber  pressures  of  at  least  30,000  pel. 

2.  The  shell  are  considered  reasonably  aocurate  to  a  range  of  1000  and 
1500  yards, 

3*  The  shell  will  not  defeat  4  inch  armor  plate  .with  a  Charpy  value  of6l  ft-lbe 
(at  -40°)  whan  plaoed  at  60°  obliquity  and  fired  against  at  a  striking  velocity 
of  1493  to  2472  fpa. 

4*  The  shell  will  dsfsat  3”  armor  plate  with  a  Charpy  value  of  30,75  ft. 
lbs,  (at  -40°)  when' plaoed  at  60°  obliquity  and  fired  against  at  a  striking  velocity 
of  1403  to  2411  fps. 
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5.  The  shell  will  defeat  3"  armor  plate  with  «  Sharpy  value  of  30.75  ft. 
lbs.  (at  -40°)  when  plsoed  *t  0°  obliquity  and  fired  against  at  a  striking  velooity 
of  1388  to  1789  fps, 

6,  The  shell  filler  (A3)  will  detonate  and/or  deflagrate  on  impact  with  0° 
obliquity  armor  at  Velocities  above  1500  fps  when  fired  in  inert  fused  shell  T17GE3* 


7.  A  satisfactory  propelling  charge  can  be  developed  with  H6  propellant  to 
yield  a  velocity  to  watch  the  T64  shell  at  1,000  yard  range  and  within  the  pressure 
limits  of  the  ehell. 

8.  Either  the  T70  primer  or  the  150  grain  U31A2  (with  screw  head)  is  ’ 
satisfactory  for  use  with  the  T17CE3  round. 

.  V  HECOMMSKDATIOIB 


A 4  It  is  recommended  that] 

1.  The  T17CE3 ,  Shell  design  be  considered  satisfactory  for  final  engineer¬ 
ing  evaluation  tests. 


2.  A  more  satisfactory  shell  filler  and/or  fuae  be  developed.  The  filler 
should  possess  the  general  characteristics  of  conforming  to  the  proper  configuration 
on  the  armor  plate  at  the  time  of  detonation.'  Also  the  abell  filler  ahould  be  of  a 
oompeeitleu  to  prohibit  its  functioning  on  striking  the  armor  plate  until-  acted  upon 
by  the  fuse  . 


APPROVED, 


(JAM  IN  S.  GOODWIN 
distant  Director  for 
Engineering  Testing 
Development  A  Proof  Servioee 


fdLno  -7ft-  $/ecJu~ 

HEWO  V.  BUCK 
Otd.  Engineer,^ 


1  H.  A.  3ECHT01  j 


'  ") 


Chief, 

Artillery  Division 
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First.  l'*morandum  Hi  port  on  Development 
Shall,  HEP,  T170E3  for  76m»  Gun  T91. 
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ORDNANCE  CORPS  , 

DEVELOPMENT  AND  PROOF  SERVICES  ' 

ABERDEEN  PROVING  GROUND 
¥A HYLAND  , 

‘  4 

IN  REPLY  . 

REFER  TO  ORDBG-DP-AA  '  Mr.HMBlaok/pow/6l36 

TO;  Chief  of  Ordnance,  Washington  25,  D.  C.,  ATTN;  ORDTA 

TITLE*  Pi  rat  Memorandum  Report  on  Development  of  Shell,  HEP,  T170E3  fear 
,  %m  Gun,  T91  -  Project  No.  TA1-5002H, 

i 

References*  00  471,13/30  (c)  r 

00  471/1520  (76m)  (o)  •  J* 

1  .  Introduction 


The  T170E3  HEP  Shell  was  designed  for  the  76san  T91  Gun  and  tests  were  con¬ 
ducted  to  determine  the  satisf&ctorinese  of  the  round.  The  tests  involved 
accuracy,  flight  characteristics ,  development  of  propelling  charge,  armor 
defeating  characteristics  and  pressure  limitations  of  the  shell. 


2 .  Results 

a.  Inspection  of  recovered  76m  Shell,  HEP,  T170E3,  Ammunition  Lot 
PA-rE-6715  fired  ae  received  for  1,000  yard  accuraoy,  revealed  that  the  BD,  M91 
Fuse  (D»rt)  was  a  modified  fuse  resulting  in  excessive  deformation  and  breaking 
up  of  the  shell  in  the  gun  tube  at  pressures  of  approximately  20,000  pal. 


b.  Limited  recovery  of  shell  from  ground  impact- with  Fuze,  BD,  K91-  (Inert) 
indicated' that  the  T170E3  shell  will  withstand  a  chamber  pressure  of  at  least 
30,000  psi  without  unsatisfactory  deformation  of  the  shell. 


c.  The  following  results  were  obtained  from  firing  the  subject  shell 
(A3  loaded,,  ID,  M91  fuze)  against  armor  plate. 


ro  *  RDS  » 
FIRED 

ARMOR 

IN. THICK  OBLIQUITY  DEG, 

AVG.  STRIKING 
VELOCITY 

fps 

RDS.  SPALLING 

THE  ARMOR  OF 
RDS.  CONS. 

REMARKS, 

2 

4 

60 

2472 

0  of  2 

Bulges 

1 

4 

60 

1996 

0  of  1 

Cracked  bulge 

1 

4 

60 

1797 

0  of  1 

Bulge 

1 

4 

60 

1493 

0  of  1 

Bulge 

4 

3 

60 

2411 

3  of  3 

l'bad  hit 

4 

3 

60 

1802 

4  of  4 

'  None 

4 

3 

60 

.1403 

4  of  4 

None 

3 

3 

0  . 

1388 

.  3  of  3 

None 

3 

3 

0 

1798 

2  of  2 

1  bad  hit 

2 

3 

0 

1440 

2  of  2 

None 

NQTEj 


Oharpy  value  of  4"  -plate  was  61  at  -40° 

C harpy  value  of  3’1.  plate  was  30.75  at  -40° 
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d.  The  following  accuracy  results  -were  obtained  from  tests  of  the  subject 
(inert)  Shell  (Lot  PA -13 -92 07 )  with  rotating  band  .clearance  value  of  .010  inch 
(diametrical): 


UNCORRECTED 

NO*  DBS .  SHELL  FIZZLE  VEL. 
CONS .  TIPS  fps _ 


ACCURACY, 
PROBABLE  ERR&R 
VERT.  HORZ. 


CALCULATION 

FORM 

FACTOR  Gl 


6  T64  2425 

10  T17053  2535 


.17  .34  1.146 

.35*  .33  .964 


*•  Center  of  iaipaot  7.3  inches  above  the  center  of  impaot  of  the  T64  Shell. 

• .  From  the  data  above ,  BRL  calculated  the  velocity  of  the  T17CE3  Shall 
required  to  natch  the  T64  Shell  at  1,000  yards  range  to  be  2570  fpe.  However, 
the  centers  of  impacts  of  the  two  shell  In  the  accuracy  teats  indicates  that 
the  two  shell  vrill  not  match  at  a  nuzzle  velocity  of  2400  fps  for  the  T64 
Shell  and  a  nuzzle  velocity  of  2570  for  the  T170E3  Shell, 

f.  The  following  uniformity  data  (pressure  vel.)  was  obtained  from  the 
accuracy  firings  of  the  tost  T17CE3  (Inert)  Shell. 

-  SHELL  WJ2ZIE  PRESSURE  lAOO  PROPELLANT 

RDS.  AVG.WT,  VELOCITY  fps  CORRECTED.  CORRECTED  LOT  CHQ,  ViT, 


CONS. 

TYPE 

Ibg. 

MEAN 

HD 

VAX,  DTSP. 

MEAN 

HD 

MAX.  DISP. 

NO, 

oz. 

9 

T64 

15.00 

2415 

4.00 

16 

266 

4.56 

18 

12233 

56.8 

10 

T170E3 

9.94 

2524 

7.10 

■22 

192 

3.40 

12 

5566 

45.0 

Components  (Test  Rounds)  T19* -Gsrirt ridge  Case 

H58,  (400  grain)  Primer 

Remarks:  Fropellant  was  looee  loaded  w/o  igniter  or  distance  wadding.  All 

rounds  were  flashless.  A  charge  has  not  been  recommended  because  of 
questionable  matching  velocity  required* 


g.  The  following  results  were  obtained  from  firing  the  T17QE3,  A3  loaded 
shell  with  Inert,  BD,  &91  Fuzes  against  3"  armor  plate  at  0°  abliquity. 


10.  RDS. 
FIRED 

AVG.  )UZZI£  VEL. 

fP«  . 

RDS.  WITH  VIS  IBIS 
SHELL  FLASH* 

RDS.  WITH 
CAMERA  FLASH** 

OTHER  ***- 

3 

1362 

0 

0 

3 

5 

1529 

1 

3 

1 

4 

1651 

2 

1 

1  ■ 

3 

1907 

2 

1  ' 

0 

Remark:  There  were  no  plate  spalling  or  face  impression  on  any  rounds* 


*  A  difinite  deflagration  and/or  low  order  detonation  as  observed  by  personnel 
near  gun  position  and  confirmed  by  photographs. 
j-h;-  A  flash  not  visible  to  the  eye,'  bat  plainly  visible  on  the  photographic  film. 
These  flashes  appear  on  the  film  within  ,1  mil  second  of  shell  impact  with 
the  aimor,  and  last  for  a  period  of  at  lease  1,0  mil  second 'indicating  burning 
of  the  shell  filler* 

vary  small  or  no  flash  observed  on  the  photographic  film. 
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"  -  \ 

3 .  Remarks: 

a.  From  the  results  of  the  above  armor  plate  firings  it  is  indicated  that 
the  shall, filler  (A3)  is  being  consistently  ignited  on  shell  impact  -with  the  ‘ 
armor  pints  when  striking  at  velocities  above  approximately  1500  fps.  It  is 
beieivid  that  on  striking  the  armor  plate  It  is  probably  the  wax  component  of  the 
Shall  filler  that  is  being  ignited  (within  .1  mil  sec.)  possible  by  sparks  caused 
by  metal  to  metal  contact.  However,  the  scattering  of  the  filler  partioles  into 
a  duet  may  induce  a  flash  burning.  In  either  event  indications  are  that  the 
flash  may  develop  Into  a  more  severe  turning  (deflagration)  and  disappears  or 
continues  the  deflagration  to  such  intensity  that  it  becomes  a  low  order  detona¬ 
tion  (or  visa  versa)..  It  is  believed  that  the  increased  heat  generated  on  shell 
impact  with  the  opiate  when  fired  at  the  higher  velocities  is  responsible  for  the 
increase  in  the  number  of  deflagraticeae  and  low  order  detonations,  without  plate 
epaU£agj  observed  at  the  1900  fpe  velocities . 

b«  When  firing  the  above  shell  with  A3  filler  and  live  BD ,  M91  fuzes  at 
velocities  above  1500  fps  spalling  of  the  armor  plate  is^Believed  to  be  accom¬ 
plished  by  the  detonation  of  the  fuze  before  the  flash  started  on  impaoS  has  had 
time  to  progress  into  deflagration  or  low  order  functioning  as  with  Inert  fused 
Shall. 

4.  Conclusions: 

a.  From  the  results  of  the  t«3ts  conducted  with  the  Shall,  HEP,  T17Q#3  it 
is  concluded  that? 

(1)  The  shell  will  withstand  chamber  pressures  of  at  least  30,000  psi. 

(2)  The  shell  are  satisfactorily  accurate  to  a  range  of  1,000  yards. 

(3)  Tbs  shell  will  not  defeat  4  inch  amor  plate  with  a  charpy  value  of 
61  (at  -40°)  whan  placed  at  60°  obliquity  snd  fired  against  at  a  striking  velocity 
of  1493  to  2472  fjw. 

w,  % 

(4)  The  shell  will  defeat  3”  armor,  plate  with  a  oharpy  value  of  30.75 
(at  -40?)  whan  plaaed  at  60°  obliquity  and  fired  against  at  a  striking  velocity 
of  1403  to  '2411  fpe. 

(5)  The  shell  will  defeat  3"  araor  plate  with  a  charpy  value  of  30175 
(at  .-40°)  when  placed  at  0°  obliquity  and  fired  against  at  a  striking  velocity 
of  1388  to  1798  fps. 

(6)  ■  The  shell  filler  is  not  satisfactory  in  its  behavior  on  impact  with 
the  0°  obliquity  armor  plate  at  velocities  above  1500  fps. 
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(7)  A  satisfactory  propelling  charge  was  developed  to  yield  a  velocity 
to  match  the  T64  shell  at  1,000  yard  range  and  vdthin  the  pressure  limits  of 
the  shell. 

5 ,  Recommendations 

a.  It  is  recommended  that; 

(1)  Additional  development  work  be  done  to  improve  the  armor  defeating 
characteristics  of  the  Shell,  IIEP,  T170E3. 

(a)  First,  a  more  satisfactory  shell  filler  should  be  developed. 
This  filler  should  possess  the  general  characteristics  of  conforming  to  the 
proper  configuration  of  the  armor  plate  at  the  time  of  detonation  and  of  the 
proper  composition  to  prohibit  functioning  of  any  degree  on  striking  the  armor 
plate  until  acted  upon  by  the  fuze. 

(b)  It  is  believed  that  until  these  conditions  are  met  for  the 
striking  velocities  desired  in  tank  warfare  the  HEP  Shell  trill  be  ineffective 
against  the  maximum  plate  thinkness,  angles  of  attack  and  range  of  striking 
velocities  for  vrhich  the  shell  is  believed  to  bo  capable. 


APPROVED; 


BENJAMIN  S.  G00D7.TN  PE  NO  U.  BLACK 

Acting  Chidf  '  -  Proof  Director 

Arm#  &.  Jjanunition  Division 
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APPENDIX  B 


Firing  Record  No,  P-50600  with  Inclosurea 
'  Letter  APO  (c)  471/302  with  TPR  3219 
Data  Card  No,  58424  and  58425 
Copy  tee  15  sage  fora,  dated  6  Feburary  1952 
•Report  51-L-231 

Photographs  Nos,  A75$66,  A76034,  A73795, 
A74264,  A74265  and  A74659 

Firing  Record  No.  P-J1314  with  Incloaures 
Data  Cards  Noe,  58424  apd  62108 
BRL  Mssio  dated  24  April  1952 
Target  Accuracy  Gra#h  of  T17CE3  Shall 
Kesaogafona 
Propellent  Curve 

Firing  Reooid  No,  P-52674  with  Inclosuras 
Target  Accuracy  Sheet 
Kessagefora  to  OHDTA 
Photographs  A81514  thru  A81518  and 
A83357  thru  A83364 

Letter  APG  (c)  471/804  with  1st  Ind.  TPR-3418 
'•fiata  Cards  Nos,  62545  and  62543  ;  1  ) 

Firing  Reoord.No,.  P-55769  with  Inclosure 
Copy  of  Letter  APG  471.1A321  ‘ 
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DEVELOPMENT  A®  PROOF  SERVICES 


OBJECT  OF  TEST, 


ABERDEEN  PROVING  GROUND,  MAINLAND 
FIRING  RECORD 


To  determine  the  Ba3.1istic 
and  Armor,  defeating  character¬ 
istics  of  Shell,.  HEP,  T170E3 
for  the  76m  Gun  T91.  (U) 


FROL':  14  Nov.  1951 
DATES  OF  TEST:  TOj  9  Feb.  1952 
FIRING  RECORD  NO.  P-50600 
SHEET  1  OF  8 
0.0.  FILE  NO,  471.13/30  (c) 

APG  NO:  (c)  471/302 


DEVELOPMENT: 

Project  TA1-5002H  _ ' _ bjir 


MATERIEL 

Vfeapona; 

(1)  7.6m  Gun,  T91E3  No.  275- with  76m  Gun  tube  No.  24100 
mounted  on  90mm  M1A1  carriage  No.  4322. 

(2)  76m  Gun,  T91E3  No.  5  with  76m  Gun  tube  No.  24565 
mounted  on  fixed  APG  pedestal  mount. 

(3)  76m  Gun  T91E3,  No.  426  with  T91E3  Tube  No.  25181 
•  mounted  on  Modified  90mm  Ml  mount. 

(4)  76m  Gun  T91  No.  3  with  T19E3  Tube-  No.  25183  mounted 
on  fixed  APG  Jjedestal  mount. 

Armor  Plate; 

(1)  Rolled  Homogeneous  4-inch  plate  No.  012854  with  BHN  • 
value  of  283,  Sharpy  V  notoh  value  of  61  ft  lrfe*'4t  -40°. 

(2)  Rolled  Homogeneous  3-inch  plate  .No,  09784A  with  BHN 

value  of  291,  Chahpy  V  noteh  value  of  30.75  *t  -40°. 

'Ammunition, 


Teat; 

(1)  ,76mm  Shell,  HEP,  T170E3  (Inert)  with  Fuse  BD,  U62A1 

(inert  rejects).  Ammunition  Lot  PA-E-6715 

(Fired  for  recovery  and  tin*:  of  flight  as  received  from  PA) 

(2)  76m  Shell, ,  HEF,  T17CE3,  (A3  loaded)  -with  Fhze  JB,  M62A1 
Ammunition  Lot  PAE-6716  (fired  aa  received  from  PA  against 
armor  plate) 

(3)  76mm  Shell,  HEP,  T170F3,  (A3  loaded)  ro -assembled  with  Fuze 
BD  M91  (Inert)  at  APG.  Ammunition  Lot  FA-E-6716  (Fired  for 
recovery) . 
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Stock; 


Wj tvnVLLVtt 

(1)  Propellent ,  IF,  10.*  Lot  RAD-9308  fop  57nss  Gun  (Yfeb  .0295*). 

(2)  Propellent ,  IT,  16+1,  Lot  C-RAD-2001  (!Ieb  ,.0368*).. 

i 

(3)  Propellent,  NT,  M6  Lot  0KL-16050  (Weib.  ,0330|). 

Shell:  15.00  lb.  Shell,  PE,  T64  *ith  Pa'ice  PD,  M5lA$ ,  for  90wi  Chin. 
Inert  loaded  with  barium  sulphate.,  red  lead  and  paraffin. 

■  Metal  parts  Lot  CSP-1-35. 

*  >^-  k  p 

Caaet  Cartridge,  T19E1,  76mn,  variou*  lots .  (New) 

Priaerj  400  grain.  Percussion,  H!>3'  Loi"73-10  and  K0P-SR-106. 


ROU  ND-BY-RQU  ND  DATA 

.  ,  * 

The  following  T170S3  rounds  were  fired  from  76me  tube  No.  24565  *eto  sawdust  for 

reoovery,  Date  Fired?,  14  November  1951.  J 


TOPE 
RD.  NO, 


PROJECTILE 
m  '  LOT  NT. 
0.  NO.  Iba 


ewnu^T 

LOT  CPU.  Y/T. 


■INST.  PRESSURE 
TEL,  .  pei/LOO 

J£L.  lil  i£l 

2571  ‘  191  196- 
•2842  253  240 


6715  9,92 
6715  9.95 
6715,  9.94 


9,92  2001 

9,95  .  2001 


REMARKS 


6  6715.  9,94  2001 

7  6715 ‘  9,96  2001 

8  6715  9.92  2001 
10  6715  9.94  2CCJ1 


•2842 

3129 


196-  Round  hole  in  ohip  board. 

240  Recovered  (Ref.  Photos.  A74265,  A74264) 


3129  321  312  Taw  observed. 

'Lost-K-*  366  365  Shell  broke  up  in  gun  tube. 

Lost  281  276  .  Shell  broke  up  in  gun'  tube , 

Lost  235  237  Recovered  Ref .  Photo  A74659. 


*  Tube  No.  24565  wae  a  new  tube  (proof  rounds  fired  unknown) . 

**  Telocity  ooil  damage  by  shell  f ragawents . 

Remarks:  A  chip  board  target  was  placed  on  the  front  end  of  the  sawdust  recovery  box 
To’!n3Tcate  shell  yaw,  (400  ft.  from  Gun).  Mu 55 ale  flash  was  noted  on  tube  round  Nos, 
2  and  6j  no  unbumed  pwder  was  observed  in  the  tube.  The 'breaking  up  of  the  shell 
(tube  round  Nos.  4  and  5)  did  not  damage  the  gun  tube,  NOTE*.  The  breaking  up  of  the 
shell  was  later' «oAtribut42Mfc^'rejoctod  base  fuses  (see  accuracy  and  tine  of  flight 
tests).  Reference  photograph  Noe.  A74659,  A74265,  A74264,  A75966,  A76034  and  A73795. 
Sample  No.  4  was  difficult  to  chamber  in  the  gun  tube. 
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The  following  T170E3  rounds  were  fired  from  76mm  Gun  tube  No.  25181  for  reoovery 
from  ground  impact  (8100  yds).  Date  Fired*  25  Jan.  1952. 


PROJECTILE 

zmmiiiMKT 

QUAD. 

PRESSURE 

TUBE  ■ 

SAMP 

LOT 

wT . 

LOT 

CHG,  S<VT . 

ELGV, 

psiAoO 

HD.  NO.- 

NO., 

NO. 

lbs. 

•  NO. 

08, 

* 

0) 

(2) 

REMARKS 

166 

1A 

6716 

9.82 

16050 

55 

410 

210 

214 

HO  on  field  (short) 

167 

2A 

4(716 

9.73 

16050 

55 

420 

214 

219 

HO  on  field  (100  yd,  short) 

168 

IB 

6715 

9.95 

16050s 

55 

430 

222 

226 

Not  observed. 

169 

M 

6716 

9.95 

16050 

55  - 

430 

222 

221 

Reported  short  of  field. 

170 

5A  . 

6716 

9.94 

16050 

58 

430 

243 

244 

Reported  over  field. 

171 

2B 

6715. 

9.89 

16050 

58 

430 

228 

232 

Not  heard. 

172 

,  '3A 

6716 

'  9.90 

16050 

60 

420 

256 

242 

HO  center  of  field. 

173 

6A 

6716 

9.92. 

16050 

60 

420 

261 

263 

Believed  short  of  field. 

174 

7A 

6716 

9.99 

16050 

60 

420 

267 

270 

Reported  over  field. 

175 

8A 

6716 

9.99 

16050 

62 

380 

280 

289 

On  field  (Recovered) 

176 

9A 

6716 

9.82 

16050 

64 

370 

290 

302 

Long  on  field  (Recovered) 

177 

10A 

6716 

10.00 

16050 

66 

355 

331 

331 

Reported  over  field. 

REMARKS:  Sample  No*.  IB  and  2B  were  Inert  loaded  T17C5S3  shell  with  Inert  BD,  M62A1 
HseaT"  Sample*  Noe,  1A,  2A  and  3A  were  A3  loaded’  T17CE3  shell  with  line  ED,  N62A1 
Fuses.  All  ether  rounds  were  A3  loaded  T170B3  shell  re -assembled  at  APG  with  BD,  1*91 
Inert  fuse*-* 

Sample#  Noe,  8A  and  9 A  were  recovered,  Referenpe  photograph  No.  A75966, 

Velocities  were  not  taken  on  any  refunds. 

MUzzle  flash  fas  not  observed  on  any  rounds. 

•  No  unconsuswd  propelling  powder  was  observed  in  the  gun  tube. 

All  rounds  chambered  and  fired  satisfactorily-, , 

s  , 

The  improvised  gun  mount  for  the  T91  tube  did  not  provide  for  sighting  equipment" 
and  the  laying  of  the  piece  was  difficult.  However,  all  projectiles  with  live  fuzes 
(spotting  rounds)  were  observed  to  hit  consistently  on  the  field  indicating  stability 
Of  those  rounds.  Possibly  the  inert  rounds  hit  on  the  rsoovery  field  but  were  diffi¬ 
cult  to  observe* 

From  these  tests  it  is  indicated  that  the  A3  filled  T17GE3  Shell  will  withstand 
a  ohamber  pressure  of  30,000  pel  satisfactorily?.  However,  previous  firing#  of  HEP 
shell  indicates  that  the  simulated  C4  filled  shell  will  not  withstand  as  much  chamber 
pressure  as  triXL  the  A3  loaded  shell,* 
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FIRING  RECORD  NO*  P-50600 
SHEET  5  OF  8 

*  Two  shell  recovered  at  target  site  revealed  that  inadequate  base  fuzes  allowed  gun 
chamber  gasses  to  enter  the  shell  and  excessively  expand  the  shell  causing  the 
shell  to  be  erratic  in  flight  and  break  up  in  the  gun  tube,  (Reference  Photograph 
.  No.  A76034) 

NOTE i  All  dispersion  measurements  were  taken  from  the  left  edge  and  bottom  of  the 
15x15  ft.  target, 

REMARKS, 

These  data  were  presented  to  the  Firing  Table  Branch  of  the  Ballistic  Research 
•Laboratories  with  the  prepaution  that  only  the  data  obtained  from  firing  the  T64 
HE  shell  were  valid. 

Subsequent  examination  of  the  two  recovered  Bhell  from  the  accuracy  firings 
revealed  that  in  addition  to'  the  two  spanner  wrench  indents  tha  fuze  had  two  other 
holes  that  extended  through  the  fuze  to  the  shell  filler.  These  holes  permitted  the 
chamber  gasses  to  pass  into  the  shell  body  breaking  up  one  shell  in  the  gun  tube  and 
excessively  expanding, other  shell  resulting  in  very’ arratio  shell  flight.  (Reference 
Photo  No.  A76Q34. 

It  was  recommended  by  mesaagefona  to  0C0  (dated  6  Feb,  1952),  That  additional 
inert  solid  filled  (simulated  A3)  HEP,  Shell,  T17CE3  with  Inert  fuze  BD,  M91,  be 
sent  to  APG  for  ao curacy  and  propelling  charge  establishment  tests. 

From  these  firings  It  is  indicated  that  in  establishing  a  propelling  charge  for 
the  A3  loaded  T170E3  Shell  a  propelling  powder,  Mb,  (V/ob  ,030)  t?P,  similar  to  Lot 
RAD-16216,  would  yield  the  muzzle  velocity  required  to  match  the  T64  shell  at'  1000 
yards  range  and  within  the  pressure  limits  of  the  shell.  The  muzzle  flash  noted  on 
50%  of  the  rounds  fired  in  these  tests  using  powder  lot  16050  (V/’eb  ,0330)  may  also  be 
eliminated  by  using  the  smaller  web  prepeilaat. 


■Vb 


CONFIDENTIAL 


CONFIDENTIAL 
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The  follewdng  rounds  ware  fired  against  armor  from  76ian  T9l  Tube  No.  24100.. 
Date  Fired,  9  February  1952 

H 


TUBE 

TIME 

PROPELLING 

STRIKING 

HD. 

,  OF 

CHARGE 

VELcerrr 

ARMOR 

Mx. 

FIRING 

vrr  .  o*. 

-  £p* 

■  PLATE 

•  RJ  MOTIONING 

904 

1002  ' 

5P.0 

2455 

4”  St  60° 

90°  Crack  Bulge 

905 

1014 

50.0 

2489 

4"  at  606 

Small  Bulge 

906 

1025 

37.0 

1996 

4"  at  60 0 

120?  Crack  Bulge 

909 

1036 

32,0 

1797 

4"  at  60°  t. 

Small  Bulge 

906 

1048 

24.0 

1493 

4"  at  60°  ' 

Small  Bulge 

909 

1109 

48,5 

‘  2408 

3*»  at  60° 

Spall,  7x7x7 /3" 

910 

1126 

43,5 

2405 

3°  at  60° 

SpaLl,  7. 1/8x7  1/4x1  1/4' 

911 

1338 

48*5 

2413  •  . 

J«:  at  60° 

.  Spall',  7  1/4x6  1/4x1" 

912 

1145 

48.5 

2419 

3"  at  60° 

Bad  Hit  Spall 

913 

1331 

.  32.25 

1807 

3«  at  60° 

Spall,  8x6  l/2xl« 

914 

1323 

.  '32.25 

1799 

3"  at  60° 

Spall,  8x6  1/2x1  1/4" 

915 

132*7  , 

32.25 

1798 

3M  at  60° 

Spall,  8  l/4x6acl" 

916 

1340 

32.25 

1800 

3^  at  6o° 

Spall,  9  3/4x7  1/2x1  1/8' 

917 

1346 

22,0 

uca 

3"  at  60° 

Spall,  1  3/4x5  1/2x1" 

918 

3349 

22*0 

1403 

3"  at  6o° 

Spall,  9x5  1/2x1" 

919 

1358 

, . 22*0 

1407 

3*  at  6o° 

•Spall,  8  3/4x6  l/4xl" 

920 

1403 

22*0 

,  .  1400  . 

3"  at  60° 

Spall,  7  3/4x6  1/2x1" 

921 

922 

.1427. 

1435 

22.0 
.  22*0 

1383 
1387  * 

3*.  at  0° 

3"  at  0° 

Spall, '7*7  3/4X3/4" 
Spall,  6x6  1/2x1  1/4" 

923 

1445 

•,  -  22*0 

1392  . 

3"  »t  0° 

Spall,  7  1/4x7  l/2xl/2" 

924 

1455 

.  32*25 

1798  . 

at  0° 

Spall,  8x8  l/2x3/4" 
Spall,  8x8xl/2tt 
•  Bad  Hit  Spall 
'  Spall1,  7x7xl/2"  * 

925 

1503 

32*35 

-  1796 

•/  3."  at  0° 

926 

•  1506. 

4-:  ■  .32.25  . 

1800 

3"  at  0® 

92? 

1515 

'  ’  W'.: 

•  ,.1245 
1236  • 

.  3"  at  0® 

*  928 

1520 

17.0: 

.  -3"  at  0° 

Spall,  6  3/4x6  3/4xl/2" 

REMARKS.,  ,  ( 

PropeliA*£ ,  Ml,  Lot  RAIU9308  (Web  .0295)  was  used  in  firing  all  rounds. 

The  available-  supply  of  aroor  at  APG  did  not  permits  the  selection  of  armor 
irith  the  specified  0 harpy  values  of  50  ft.  lbs  at  -40°. 
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SOMMARr 

\  «———*■  m  mm 

From  the  results  of  these  firings  the  following  summary  is  presented. 

Recovery  Testsi 

Samples  of  Shell,  HEP.  T170E3  (inert)  ammunition  Lot  PA-E-6715  wore  fired  at 
pressures  of  19,400  to  36,o00  psi  for  sawdust  recovery.  Results  were  invalid  be¬ 
cause  of  inadequate  fusing  of  the  shell.  Samples  of  Shell,  HEP,  T170E3  (A3  loaded) 
anmunition  Lot  PA-S-6716  were  fired  at  pressures  of  21,200  psi  to  33 >100  psi.  Two 
shell  fired  at  chamber  pressures  of  28,400  and  29,600  psi  (recovered  from  ground 
impact)  indicated  that  the  A3  filled  shell  will  withstand  these  pressures  satisfactorily 

Accuracy  and  Time  of  Flight  Tests t 

Due  to  the  inadequate  fusing  of  the  T170E3  projectil.es  used  in  these  firings  the 
data  is  considered  invalid. 

Distortion-  of  the  test  shell  when  fired  resulted  in  very  erratio  flight  of  the 
test  aliell , 
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FIRING  RECORD  NO*  P-50600 
SHEET  8  OF  8 

jl.r  Armor  Plata  Testa:  Amnunition  Lot  PAS-6716  , 


ROUNDS 

FIRED 

AHHDB 

THICK  obl:p3uiti 

in.  '  ifrg. 

AVG, 

STRIKING 

•VELOCITY 

. *P« ..... 

ROUNDS 

.  SPALLING  PLATE 
.OF  ROUNDS 
CONSIDERED 

REMARKS 

2 

4 

60 

2472 

0  of  2 

Bulges 

1 

4 

60 

1996 

0  of  1 

Craclbd  bulge 

1 

4 

'60 

1797 

0  of  1 

.  Bulge 

1 

4 

60 

1493 

Q  of  1 

Bulge 

4 

3 

60 

24H. 

3  of  3 

1  Bad  Hit 

4 

3 

60 

1802 

4  of  4 

Nona 

•  4 

3' 

60  . 

*•  1403 

4  ef  4 

None 

3 

3 

0 

1388 

•  3  of  3  : 

y» \ "  None 

3 

3  . 

0 

1798 

2  of  2 

.  1‘Bad  Hit 

2 

'  3 

0 

1440 

2  of  2 

None 

This  firing  record  fora*  a  part  of  Twenty-First  Report  on  P*o,)ect  TA1-5002H. 


APPROVED:  . 

p  ^hH'. 

Chief. 

Artillery  Dlvlalon 
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rJ 
BECHTOL/ 


* 

(4  (Xv 1 

H.  B.  ANDERSON 

Chief .  Artillery 
Ajcnnltlon  Branch 


7rj 

RENO  If.  BUCK 

Proof  Director 


INCLOSURES*  .  . 

1.  00  File  471.13/30(0) 

2.  Data  Card  No.  58424  and  58425 

3.  Report.  51-U231 

4.  Photograph  Noe.  A75966,  A76034,  A73795,  A74264,  A74265  and  A74659 

5.  Copy  1-  Vessageforra  dated  6  Fetarary  1952 
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_^RING  RECORD  NO;  P-50600 
Inclosure  No.  2 

% 

1st  Ind  ERCaponl/b jw/5340l 


Dept  Army,  Ond  0,  Washington  25,  D.  C» 

TO*  Commanding  General,  Aberdeen  Proving  Ground ,  Maryland 

1.  Tills  correspondence  authorizes  your  Proving  Ground  to  conduct 
tests  of  Shall,  HEP,  T17CE3  in  Gun,  76-mm,  T91,  requested  in  Test  Pro¬ 
gram  Request  Mo,  3219  under  Project  TA1-50Q2H. 

2,  Tour  attention  is  called  to  paragraph  10c  of  the  inolosed  TPR 
which  requests  an  accuracy  and  time  of  flight  test  at  1000  yards  against 
a  vertical  target*  Upon  completion  of  test  in  paragraph  10a,  it  is  re¬ 
quested  that  an  optimum  charge  ba  selected  to  yield  a  muzzle  velocity  that 
will  match  Shell,  HE,  T64  (W  2400  fps)  at ‘1000  yds.  It  is  estimated  that 
the  muzzle  velocity  required  for  the  match  will  be  approximately  2550  fps, 

’f~  The  accuracy  test  is  to  be  conducted  using  the  nuzzle  velocity  required 

for  the  match.  This  test  may  also  serve  as  a  velooity  uniformity  test 
for  the  established  charge. 


3,  Tour  attention  is  called  further  to  paragraph  10b  of  the  in- 
olosed  TPR  which  requests  plate  teats.  It  is  requested  that  the  tests 
be  nod if led  as  follows , 


Test  No, 

No.  Rds. 

Plate  Thickness/Obliquity  ' 

.Striking  Velocity 

'  1 

4 

4«/60° 

2400  fps 

2 

4 

4"/6o° ... 

1800  fps 

3 

4 

4m/60° 

1400  f pe 

4 

4 

4”/0° 

1400  fps 

5 

2 

4"/o° 

1800  fps 

6 

3 

3”  /0° 

1800  fps 

If  the  4*  plate  is  not  defeated,  repeat  the  test  using  3”  plate..  XT 
tests  1,  2,  and- 3  are  successful,  fire  remaining  shell  under  sarnie  condi¬ 
tions  to  substantiate  data* 


4,  Tests  may  be  altered  at  the  discretion  of  the  proof  director. 
Costs  may  be  charged  to  RAD  Order  ORDTA  1-12235. 

BT  COIT4AHD  OP  MAJOR  GENERAL  FORD, 


/s/  John  C,  Raaen,  Jr,. 
/%/  JOHN  C.  RAAEN,  Jr. 
Maj,  Ord  Corps 
Assistant 


1  Inol 

n/c  (2  copies  vr/d) 
CC 

Picatinny  Arsenal 
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vV,  IN  ®PLY 

W,r ER  TO:  ORDBB-T  471,1211/176 
APG  (c)  471/302 

SUBJECT?  Tost  Program  Request  No.  3219  for  Shell,  HEP,  76mm,  T170E3 

TO;  Chief  of  Ordnance 

'  Dept  of  the  Jarey 
Washington  25 »  DC 

ATTENTION,-  ORDTA 

1.  The  following  shell  will  be  shipped  to  Aberdeen-  Proving  Ground 
.  daring  the  week  of  l^r>  July  1951* 


Ho.  of  Shell 

Designation 

Lot  Nuafcer 

,  35  • 

Shell,  HEP,  76mm,  T17CE3 
v/Fuza  BD,  M62A1 

PA-E'6716 

25 

Shell,  HEP,  76wn,  T17CB3, 
inert  loaded,  w/Fuze,  ED, 
K62A1,  inert  loaded 

PA-£  6715 

2,  Enclosed j  in  triplicate,  is  Picatinhy  Arsenal  Test  Program  Re¬ 
quest  Ho.  3219  covering  firing  of  the  above  shell.  The  Proving  Ground 
has  been  advised  that  final  instructions  for  tfaift-  test  will  be  supplied 
by  the  Chief  of  Ordnance, 

fob  THE  COMMANDING  OFFICER, 

i  *  .  •* 


'  1  Inol  ,  * 

1.  TPR  No.  3219  (in  trip) 


/s/  C,'  R,  Dutton 
/t/  C,  R.  DUTTON 
.Col,-  0»i  Corps 
Assistant 


ORDNANCE  CORPS 
PICATINNY  ARSENAL 
DOVER,  NEW  JERSEY 


PKRu  B8  0 /b  Jw/2194 
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APG  (c)  471/302  Incl  1 

1,  Material  for  Test* 


P} 'Rus  s  o /b  jvf/2194 
j. 03t  Program  Request  No.  3219 
Picatlnny  Arsenal,  Dover,  NJ 
17  July  1951 


Number  of 

Shell  Designation  Lot  Number 

35  Shell,  HEP,  76rsn,  T17033 ,  w/Fuze,  PA-E-6716  ■ 

BD,  U62A1 

25  Shell,  HEP,  76mm,  T170E3,  Inert  PA-E-6715 

Loaded,  w/Fuze,  BD,  N62A1 ,  Inert  Loaded 

2.  Project  Authority; 

a.  Project  No.  TA1-5002H 

b.  Order  No.  (RAD  ORDTA  1-12145-1) 

3.  Arsenal  Expenditure  Order  No, 

i 

153-87 

4.  Object  of  Development  or  Experiment; 

Long  range  program  for  development  of  armor  defeating  amminition. 
5  «  History  Sketch; 

The  Shell,  T17CE3  la  patterned  after  the  Shell,  HEP,  76nsn, 

Tl69El  previously  fired  at  Aberdeen  Proving  Ground,  excepting  that  the 
Shell,  T170E3  is  of  a  one  piece  design  and  has  a  different  rotating  band. 
The  subject  shell  Is  the  first  of  the  T170,  HEP  Shell  series  for  the 
76mb,  T91  and  T94  Guns,  to  be  tested. 


6 .  Description  in  Detail  of  Improvements  Hade  Since  Last  Proving 
Ground  Teal/  ' 

No  other  tests  on  subject  shell  have  been  made. 

7*  Local  Teats; 

No  local  tests  on  subject  shell  have  been  made. 

8.  Object  of  Test» 

To  determine  the  maximum  pressure  shell  can  withstand  without .en¬ 
graving  bourrelet,  effectiveness  against  armor  plate,  accuracy  and  time 


k- 
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TPR  No.  3219  (oontd)  ,  ' 

of  flight  at  moat  affective  spalling  velocity. 

9.  Precautions  ip  Handling  and  Tasting; 

-  The  usual  precautions  in  handling  live  loaded  shell  should  be  •' 
observed.'  ( 

10.  Recommended  Test  Program} 

a ,  Recovery  Test} 

It  is  requested  the  10  each  Shall,  HEP,  76mm,  T170K3,-Lot 
■No*  PA-E-6715  be  fired  for  recovery  as  follows}  Fire  2  each  Shell, 

T170E3  at  26,500  pal.  The-  remaining  ehell'  a*e  to  be  fired  at  increased 
pressures.  The  increment  of  jrressure  to  be,  at  the  discretion  of  Aberdeen 
Proving  Ground ,  until  there  is  evidence  of  shell  failure. 

b.  Plate  Test} 

It  Id  requested  that  the  following  Shell,  HEP,  76ma,  T170E3, 
Lot  -Re.  PA-E*-6716  be  fired  against  hoaogenoue  armor  plate  having  charpy 
value  of  approximately  50  ft. -lb*  at  "440  Rl*. 


Number  of 

Plate 

Striking 

Angle  of 

Rounds 

fiftftiiei*  ' 

^Velocity 

Obliquity 

4 

;  3» 

1400  • • 

0° 

4 

3" 

1400 

60° 

4 

3" 

1800 

0° 

4 

.  3" 

13Q0 

60? 

4 

3" 

g200 

0° 

'  5 

-3" 

2200 

6o° 

5 

3« 

2400 

0° 

5 

3" 

2400  . 

,  60® 

c.  Accuracy  Teats; 

It  is  requested  the  15  each  Shell,  HEP,  76mm,  T17QE3,  Lot 
No.  PA-E-6715  be  fired  against  a  vertical  target  at  1,000  yards  for 
accuracy  and  tine'  of  flight.  The  striking  velocity  at  vrhich  shell  are 
to  be  fired  should  be  that  striking  velocity  which  results  in  the  maxi¬ 
mum  number  of  spalls  as  indicated  in  the  above  plate  test. 

11.  Reference} 

Letter  from  Chief  of  Ordnance  to  Pleat inny  Arsenal,  ‘26  August 
1950,  0.0.  471/137 (c )  (ORDBB  471*14/975.94). 
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TPR  Ho.  3219  (contd) 

12 .  Coordination; 

Chief  of  Ordnance 
Aberdeen  proving  Ground 
Picatinhy  Arsenal 


/•/  C.  R.  Dutton 
/t/  C.  R.  DUTTON 
Col,  Ord  Corps 
Assistant 


i 


\ 


/ 


3 

CONFIDENTIAL 


3 


my 

y 


/  ** 

l  (  v-r 


•  LABORATORY  SERVICE  ntVIBION 
PHYSICAL  TEST  UBOPtATGRI  IMPORT 


Report  Ho,  _ 
Sheet  1 


.cAzkz22k. 


'it 


■*  )-* — . — ■ — ~ »» 


Date  of  .Test  ,8  Nov,  1951 


Report  Gomplefce  ?$  Nov.  1351 

Oohducted  for  .  1  *-A  Divi  •  log 

*  •<  ^  ■ 

J _  Mr.  K.  Bla ck 


(^RDBOwOPC 

mi*  . 

Three  (3)  76  mm  G  Inert  Comp, 

'0-3  Shell,  T17033  W/FSisse,  BD,  M62AL 
Inert,  Lot  PA.-E-6711,  Bo' fore  Firing. 

OBJECT  OF  TBFrt- 

To  determine  the  weight, 
center  of  gravity,  mbmr  ts  of 
Inertia  and  critical  physical 
red  a  «  ur  emen  t’e .  c  C  subject  shells, 

TEST  PROCEDURE? 

1.  Insrtrtmentwtlon : 

'hrslon  pe-ndulhn 5  scope;  test 
passes 7  elehtrie  atop  clock:  center 
qf  gravi  by  trowh:  parallel  Blocks; 
weighing  -scale  ;  •  micrometer  calipers; 
heigh  t  ghtige.  •  , 

; '  ’  \  •  * 

2,  Prbaedure :  .  • 

a.  hour r diet  di p,:?.e tor  s  ?nd  the  total  '’lengths  of  the  shell?  were 

measured  and  dipen  alone  wrr-3  recorded,  . 

b,  ill  the  shells  were  ynt-shad  and  their-  weights  recorded. 

.  o* , ■ The  shells  /ere  placed  in  a  specially  constructed  trough, 

which  was  previously  hole need  on  parallel,  block?.  The  shells  were  then 
balanced  in  th$  tppugh  and"  the- distances  Yro«  the  base  to  the  center  of 
gravity  were  measured,  ,  _  >  ■  ■  .  •, 

1  -  .  d*  The  moments  of  inertia  of  '-he  threer  (3)  sfti&lla  were  dotsmined 

tiy  measuring  tH$  periods  of  rotation  on  ‘thG*  torsion  per*dult:®. 


Project  Uo» 
Work  'Order  No. 
References 


TA1-ATR2 


J^USxJDrJL 


RF3HLTS: 


Weight  (lbs.) 

Center  of  trhvity  (Ins.  from  Base) 
Moments  of  Inertia-*  Axial 
(lb, -in.  )  -  TransvnVse 

Total  length  (Ins*) 

Diameter  of  Bmwralot  (Ins,)-  Vert, 

Hpr, 


bh_&lXlilM?X5. 


«- - - 

^97 

'  2, 

3  . 

9,9? 

•  %83 

4,01 

4.03 

4.03 

12.0034 

12.9034 

12.7447 

9/.,  6426 

94.6426 

05.93% 

,  11*408 

11.422 

11*435 

r.090 

24)9?* 

2.995 ' 

?'*990 

2.992- 

•  *2.093 

For  method  of  computing  moments  of  inertia  see  Appendix  I, 


1  In  cl 
Appendix  X 


Approved: 


J.^Tp^iey, 


chiefs  * 

Physical  fjsst  Laboratory*. 


'Sigt^ds  .  \-**y,  1  tel?#... 

'  w,  Lee~lbagl  e >  r/~~ 

*\ '  aurorae  n  t  s  Section, 
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OKDBG-DpC  Report  No.  3 

?6  nr-  G  Inert  Corap.  C-3  Shell,  T.IY0P3  W/S’uae,  BD,  M6?Al  Inert  Lot  PA-V6715 


Axial 

rH  s  K  ^ML  -  Iml 

th  r  K  *  ms  ~  rns 

IH  s  KC46.3124)  -  5^15 

%  -  K .167)  ~  4.1  >31 
17.6? 5 5K  -  4,3984 

K  =  ..'4884161 

Th  -  (. 748'. 4161) (4o. ’124)  -  8.5915 
TH  x  U» 8742  -  ft. 5915 

IH  =  9827 


IH  -  (.2488 161) (28,8.369)  -  4.1931 

IH  r  7.1756  -  1.1931 
XH  r  2. 9827 


I  _  S  t  F  - 

Ip  -  (.248841611(63.8401)  -  2.7327 

Ip  s  15.8861  -  ?.9827 
I  -  12.9034 


Key* 

IfX  -  Waie^t  of  Inertia,  Test  Ma<*s 
Ip  -  ' lar.ent  ,of  Inert!  a,  Projectile 

Ig  -  Moment  of  Inertia,  Holder 
t  »  Tire  oT  Swing,  i,’est  I4as8 
tp  -  Time  of  Swing,  Projectile 
K  -  Con stent 


Appendix  I 


r  i> 


jpfc  -  *  *%/-.  *. 

V,,  »  i  '  “  ’ 

,  M  w  ^  *  »  - 

,  -  ‘  A  ■ 

.*•  ** 

'  *  *' 


/*JC  ;  •  fT 


in 


,  ¥. 


a  < ' 


•" 


*  Jy 

J.*!T 


ORtffiO^-lJFC 


R*p7rt.  SS<!>.  ^l-Ir-233. 


76  m  (\  C-?  Shell,  Ti^$#fa»er "Br),  Inert  Lot  PA-&-671?- 

‘  , . ,  * 1  -  *  *  1 

Tracvstarffe 


•*  Jn  '-■■■  x  “  Jtflj 
’  =  >x  fe2MS  —tMS 


•  %-  =  K  '(417,8729)  -  98; 1430 

•■;  %  =  K  (1.77,1^1)  T  39.9833 
‘  •  P37.7168X  »  >7,1597 

V!.  *  •;  .  ,  ,  '  .  •  K  *  .24384689 

Sty  4  *  ' 

v«  '  v  %  'r  V (429.6729'  ~  70.1435 

•  1§  *  102.2444  ~  98.1430 

"Lg  -  4:*  1014  ^ 

/►  » 

%  2  C.?40£4639)  {177.1561)  -  39.9833 

4  ‘  =  44.7847  -  39.9833 
'  s  '  4.1014  .  ..  . 


ip  -■  ^  t2-  -  Tg 

'  *T  =  :  ‘J  ( 376. 0064)  -  4.10X4'  ' 

Ip  r  ^8.~7,7  -  .  014'. 

r  _  /  •  n  *  * 

*-p  ~  <M.  *  .  <  tj 


4:  >  :■ 


‘  *  V 
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CONFIDENTIAL 

- 

• 

.firing  record  no,  r-: 

Inclosure  No.  1 

CG,  APG,  PD. 

6  FEBRUARY  1952 

CHIEF  OF  ORDNANCE 

, 

NAIL  HAIL 

WASHINGTON  25,  D.  C. 

ATTN,  MR.  K.  R,  CAPOHI 

.  co,  picatinhy  xmrnmp  dovsr,  m'  jersey,  attn,  .  ordbb-t 

INSPECTION  OF  RECOVERED  7&(L!  SHE'LL,  HEP,  T170E3,  INERT  LOADED,  (AMMUNITION 
LOT  PA-E-6715)  FIRED, AS  RECEIVED  FOR  ACCURACY  AS  OUTLINED  XT  TPR  3219  REVEALED 
THAT  THE  BD  FUZE  INERT  WAS  A  roDlTOD  FUZE.' 

d;  add  it  ion  to  the  two  spanner  wrench  indents  this  fuze  has  two.  holes  in  the 

BASE  THAT  EXTENDS  THROUGH  THE  FUZE  TO  THE  SHELL  FILLER'.  THESE  HOLES  PE  FITTED 
THE.  CHATB3R  OASES  TO  PASS  INTO  THE  SI  ELL  BODY  BREAKING  UP  ONE  SHELL  IN  THE  GUN 
TUBS  AND  EXCESSIVELY  EXPANDING  OTHER  SHELL  RESULTING  IN  VERY  3RIATIC  SHELL  FLIGHT 
AT  APP ROXr IATELY  S600  FIB  VELOCITI  AND  19000  PSI  PHSSSUIE. 

RECO'SiEND  ADDITIONAL  INERT  SOLID  FILLED  (SEAJLATUD  A3>  HEP,  SHELL,  T170E3 
WITH  INERT  M91  ?UZE  (D.-G.  73-6-239)  BB' PREPARED  AND  FIRED  FOR  AC  CURACY  AND 
PROPELLING  CHARGE  ESTABLLSBljgNT  END  ORDBG-DPD  BUCK. 


;  CONFIDENTIAL  .  1  1 

MUck/aEp  JOHN  D.  A  HU  IT  AGE,  COLONEL,  ORD  CORPS 

<rt  * 

ORDBG-DPD  6136  '  CHIEF,  AH’S  &  AlTUNTl’TON  DIVISION 
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DSVELORUNT  AND  PROOF  SERVICES 
ABERDEEN  PROVING  GROUND,  VAKTLAND 
I  FIRING  RECORD 


OBJECT  OF  TEST *  Accuracy  and;  Time  of  Flight 

of  Shell,  KEtVT,  76m ;T17CE3.  (*j) 


DEVELOPIOT  -  ORDTA  '  ' 

Project  TA  1-5002H 

Bilated  Firing  Record  No.  P-50600 


DATE  OF  TEST,  U  April,  1952 
FIRING  RECORD  NO,  P-51314 
SHEET  1  OP  5 
O.O.  FILE  NO,  471J3/30  (c) 
APG  FILE  NO,  (e)  471/302 
w.0.  NO,  1023-0198-1 


bjw 


MATERIEL 

Gun,  76m,  T91B3,  Na.  820 
Tub#,  76aa,  T91F3,  No.  24959 
Lount,  Proof  No,  1 

A1S5JNTTI0H 

•  ,  t 

Rsfaranoa  Round* 

* 

Sh*ll,  HE,  T64,  mart,  Lot  HTD-Ob-5 
P repollan t,  ’IP,  K6,  Lot  050-12233-43,  W#b  .0368  in., 
Charga  Vit.  56.8  o*. 

Fuso ,  PD,  M51A5,  Inart,  Lot  JA-4-3 
Primr,  Pare,,  400  grain,  M58,  Lot  PA-73-21 
Com,  Cart.,  T19,  rariewa  Lots,  was  had  and  roalsad 

Tt«t  Round* 

Shall,  HEP-T,  T17CE3,  Inait,  Loto  PA-E^O?  (PA-B-4715 
tr/AKI  Inart  Fuse,  Ms.  26  and  27) 

Propallant,  IIP.  1*,  Lot  PA-E-3566,  Nab  ,0291  in. 

Fusa,  HD,  N62A1,  Inart,  Lota  unknown 
Prlaar,  400-ftminr*  1'58, •  Lot  PA-W& 

Com;  Cart,,  T19,  farioAs  Lots,  washad  and  raalnad 

FACILITIES 


Cansra  and  oountar  chronographs ,  Tina  of  Flight 
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**  Distance  was  2915.25  ft. 


CONFIDENTIAL 


FIRING  RECORD  NO,  P-513 U 
SHEET  X  OF  5 

REMARKS 

1#  Prior  to  firing,  throe  sample  rounds  checked  on  Detroit. Testing  Machine  for  band 
clearance.  Indenter  uaed  measured  5A6  in.  square,  load,  applied  was  6500  lb. 
Average  band  clearance  'value  was  .010  in,  man  .0053  in. 

2.  No  rauasle  flash  observed  on  any  test  round*  '- 

3.  No  igniter  pad  used. 

4.  At  charge  weight  of  45.0  os.  case  filled  to  within  10  lb.  of  Aop  of  oaee. 

5.  AH  rounds  erlnped  with  eight  7/8  in.  orlops . 

SUUiARI 


1.  Accuracy  Data 


The  following  accuracy  data  is  presented  a a 

a  result  of  the  subject  firings. 

SHELL  *' 

no.  ibs. 

UNDORRECTED 
MJZ7.LE  VEL. 

PRDB.  EHROR-tf 

CALCULATION 

TYPE  * 

CONSIDERED 

fpe 

VERT.  H0R3E.  ■ 

TOW  FACTOR 

T64 

.  6 

2423 

.17  .34 

1046  02 

T170E3 

10 

2535 

3$  33 

.964  Gl 

2.  Unfomity  Data 

The  following  uniformity  data  is  presented.  All  rounds  corrected'  for  presence 
of  two  19  pressure  gagee,  sad  T17CB3  rounds  are  further  oorreoted  to  an  avenge 
weight  of  9*94  lbs. 


SHELL 

CORRECTED  YSI 

„  ,  fQ, 

CORRECTED  PRESSURE 

psiAoo 

mmm 

cm. 

».  w  " 

A W»* 

KEAN 

MAX. 

nsinr 

“Ha TT" 

vrr. 

TYPE 

aa,  «»p. 

1ST  -  lb. 

KEAN 

DEV. 

DISP, 

KEAN 

DEV. 

disp. 

J£L 

OH- 

T64 

9 

15.00 

2415 

4.00 

16 

266 

,4.56 

is 

12233 

56. S 

T17CE3 

10 

9.94 

2524 

700 

22 

192 

3.40 

12 

5566 

45.0 
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FIRING 

SHEET 

RECORD  NO:  P-513U 
4  OF  5 

Recommended  Charge 

• 

SHELL 

PROPELLENT 

UlZZIiS 

PRESSURE  . 

TYPE  ’AT.-  lb. 

LOT  CIO.  VIT.-os. 

VEL.-fpe 

1*1.. 

T17fcC3  10.00 

PA-E-5566  46 .37 

✓ 

• 

2570 

20400 

OBSERVATIONS 

Tan  control  rounds  of  IE,  T64  were  fired  at  an  average  corrected  velocity  of 
2415  fps  and  pressing  of  26600  pal.  The  propellant  charge, was  56.8  01,  of  Lot 
OKL-12233,  The  first  round  was  disregarded,  and  the  other  nine  rounds  -were  fired 
at  a  superelevation  of  18  mils.  The  calculated  probable  error  was  .17  mils  vertical, 
,34  sills  horisontal. 

Ten  test 'rounds  of  HEP,  T170S3  were  fired  for  uniformity  and  accuracy,  using 
^  45.0  o®,  'of  Propellent,  Lot  PA-E-5566.  Superelevation  for  all  rounds  was  18  mils. 

The  calculated  probable  error  was  .35  mils  vertical,  .33  oils  horisontal.  Corrected 
average  velocity  was  2524  fps,  the  corresponding  pressure  being  19,200  pel. 

Two  test  rounds  of  HEP,  T170E3  were  fired  using  47.25  os.  of  Propellant,  Lot 
PA-E-5566.  Average  uncorrecrted  velocity  was  2612  fps,  the  corresponding  pressure 
being  21,700  pel. 

Two  tost  rounds  of  HEP,  T170E3  were  fired  using  40.5  o*.  of  Propellant,  Lot 
PA-S-5566.  Average  unoorrocted  velocity  was  2338  fpe,  the  corresponding  pressure 
being  16,600  pei. 

From  these  firings  (Tine  of  Flight  Data)  the  Ballistic  Research  Laboratory 
calculated  a  mussl*  velocity  of  2570  fps  for  the  T170E3  ehell  to  match  the  HE,  T64 
shell  (2400  fpe  K.V.)  at  1000  yards  range.  However,  the  aotual  centers  of  impacts 
of  the  accuracy  groups  in  this  test  indicates  that  at  a  muasle  velocity  of  2535  fpa 
the  T170B3  shell  vi.ll  impact  7.3  in.  above  ths  T64  shell  fired  at  a  mustle  velocity  f 
of  2425  fps.  It  is  therefore  recommended  that  further  firings  be  conducted  before 
a',  charge  be  recoiapended  for  procurement.  On  the  basis  of  these  firings  however, 
the  following  charge  is  tentatively  recommended: 

■J 


J 
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SHELL 

TYPE  Y?T  .  -  lb , 
T17033  10.00 


FIRING  RECORD  -NO*  P-51314 
SHEET  5  OF  5 

RECOMMENDED  CHARGE 
PROPELLANT 

LOT  MJZZLE  •  PRESSU  RE 

NO.  CID.  viT . -  o» ,  VBL.-fpe  palAOO 

PA-2-5566  46.37  2570  204 


Thia  firing  rtsoord  form  a  part  of  Taanty-Iirat  Report  on  Pnojeot  TA1-50Q2H, 


APPROVEDt 

y-d  d<&£f0 

H.  A.'  B5CRT0L  / 

Chief, 

Artillery  Dlrialon 


(A  n-de-x**-*" 

ip/b.  andersor 

Ohio#.  ArtiHorr 
Awiuniiioa  branch 


B.  L.  SB-TSON 

lit  Lt.  Ord  Corpa 
Proof  Diraotar 


INCLOSUFES, 

1.  Data  Garda  Hob.  53424  «id  62106 

2.  BRL  Vatic  dated  24  April  1952 

3.  Target  Accuracy  Graph  of  T17CE3  Shall 

4.  l&ssagefozfc 

5 .  Propallant  Curre 
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OFFICE  MEMORANDUM  .....  UNITED  STATES  .O0VKHHWENI 

C  Odoa/Y»  / 8145 

TO  i  Director,  D  arvd'  P3  DATKj  24  April  52 

Attnt  Lt,  E.  L.  Simpson 
FROM  ,  Director,  BRL 

SUBJECTt  Form  factors  of  76jara  Shell,  HE,  T64 
and  HBP-T ,  T170E3. 

1.  The  subject  azminition  was  laired  at  a  1000  yd  vertical  targat  tima  of 
flight  screen  by  Lt,  £,  L.  Simpson  on  14  April  1952.  The  firing  was  analyzed 
by  BRL  and  the  following  results  were  obtained. 


*  « 


Shell 

Obs,  HTt. 
lbs. 

Inst.  Vel. 

f/s 

Inst*  Diet, 
ft. 

Form  Factor 

Dreg  Function 

HE  T64 

14.994 

2416.28 

112.53 

1.146 

°2.1 

HEP-T, 

T17CE3 

9,931..  • 

2506.45 

112.53 

.964 

2.  The  IEP-T ,  T170E3  should  natoh  the  HE  T64  at  1000  yards  airi  2400 
f /s  nissle  velocity  when'  fired  at  2570  f/s  miale  velocity. 

3.  For  a  m%zlM  velooity  of  2570  f/s  the  HBPWT,  T17CE3  will  have  the 
foil  caring  remaining  velocities. 


Rang#  -  yds 


Remaining  Va'locity  f/is 


500 

1000 

1500 

2000 


2200 

1864- 

1564 

1312 


cc 

Mr.  H.  P.  Hitchcock,  BRL 
Mr.  Frank  Hutchins,  D  and  PS 


/»/  Jaaps  S.  Brierley 
/t/  JAMES  S.  BRIERLEY 

Lt  Colonel,  Ord  Corps 
Assistant  to  Director 
Ballistic  Research  Laboratarii 
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CG  APG  KD 


CHIEF  OF  ORDNANCE 
DEPARTMENT  OF  THE  AHIY 
Y/ASHINOTON  25,  D,  C. 


ATTN*  ORDTA 


.  MAU  MIL 


CO,  PICATIWJY  ARSENAL,  DOVER,  N.  J.,  ATTN,  ORDSIVT 


SUBJECT,  TEST?  0?  SHELL  HEP,  T17CE3,  LOT  PA-B-9207 

THE  FOLLOWING  RESULTS  ISIS  OBTAINED  FftO£  ISCEHT  TESTS  OF  TEE  SUBJECT  SHELL 

V.TTH  A  MEAN  ROTATING  BAND  CLEARANCE  VALUE  0 9  ,010  H*JH  (MEAN  DEVIATION ,005) 

'  » 

REFERENCE  FIRING  RECORD  NO.  P-513H, 

ACCURACY 


NO.  RDS. 

UNCORRECTED 

PROBABLE  ERROR  U 

CALCULATED 

CONSIDERED 

SHELL  TYPE 

LCIZZLC  VELV- 

VERT 

am 

FORM  FACTOR 

6  ■ 

T64  • 

2425 

JL7 

M 

1.146  G2 

10 

TI7«3 

2535 

.35 

•33 

•964  Ci 

uinyoracnr  late  (prassuiy^VELocrrY) 


NO.  IDS.  SHELL  AVG.  VEL,  FPS,  CORR*  .  PRESS  AOO  COFR.  PROPELLANT 

Considered  Tffg^ftT,  lb«.  TOT~rg~WgW  TOT  V  T)  fartgF  gTOT 


T64 

15.00 

2415 

4.00 

1$ 

266 

4.56 

IB 

12233 

56.8  o*. 

T17GE3 

9.94 

2524 

7,10 

22 

192  . 

3.40 

12 

5566 

45.0  o*. 

A 


1 


3 


k 
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*  -  CORRECTED  TO  AN  AVERAGE  3 HELL  ’/.'EIGHT  OF  9.94  POUNDS  AND  FOR  PRESENCE  OF'  GAUGES ^ 
REMARKS.  PROPELLANT  LOADED  LOOSE  IN  T19  CARTRIDGE  CASE  CONTAINING  THE  400  GRAIN 
Y58  PRBSR.  PROJECT IliES  V/ER2  CRB/PED  TO  CARTRIDG-:  CASE ,  ALL  TEST  ROUNDS  V.'ERS 
FLA31TLESS  USING  PROPELLANT,  K6,  (WEB  .029  INCH)  LOT  PA-E-5566  WHEN  FIRED  FROM  THE 
NEW  T91E3  GJN  TUBS. 

FROM  THESE  FIRINGS  (TjTE  OF  FLIGHT  DATA)  THE  BALLISTIC  RESEARCH  LABORATORIES 
CALCULATED  A  NUZZLE  VELOCITY  OF  2570  FPS  FOR  TIE  T170E3  TO  NATCH  THE  T64  HE  SHELL 
(2400  FPS)  AT  1000  JkVDS  RAMQK,  HCR7EVER,  THE  ACTUAL  CENTERS  OF  BIPACTS  OF  THE 
ACCURACY  GROUPS  III  THESE  TESTS  INDICATES  THAT  AT  A  2535  FPS  MUZZLE  VELOCITY  THE  T170E3 
SHELL  WILL  BCPACT  7.3  INCHES  ABOVE  TIE  T64  SHEIL  FIRED  AT  2425  FPS  NUZZLE  VELOCITY. 
(PREVIOUS  TESTS  ALSO  INDICATED  2570  FPS  MUZZLE  TELOCITY  If  AS  IN  EXCESS  TO  HATCH  THE 
T64  AT  1000  YARDS.) 

IT  IS  REC0V3-BNBCC  TILAT  20  ADDITIONAL  INERT  LOADED  T170E3  KSP  SHELL  EE  FIRED  TO 

*> 

SUBSTANTIATE  THE  WJZZLS  VELOCITY  REQUIRED  TO  HATCH  THE  T64  SHELL  BEFORE  THE 
FOLLOWING  RECOW.’EHDED  CHARGE  IS  PROCURED} 
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HECOMIENDED  CHARGE 

. 

PROPELLANT 

SHELL 

CHG  NT 

NUZZLE 

fRESSUFE 

TYPE  Y7T.  lb*. 

LOT  NO.  OUNCES 

VELOCITY,  tx* 

Pii  ... 

T170E3  10.00 

PA-e-5566  46*37 

2570  . 

204 

THE  KAXIHJM  PHSSSUHB  TIE  T170S3.  SHELL  m  WITHSTAND  HAS  NOT  BEEN ‘SUCCESSFULLY 
DETERMINED  BECAUSE  OF  IMPROPER  TEST  SHELL  BANDING  XND/OR  FUZING.  HOWEVER,  TESTS 

HAVE  ‘INDICATED  TIC  SHELL  YTLL  WITHSTAND  AT  LEAST.  29000  PSJ*  (flSFEFENCS  FIRING 

/ 

RE  CO  HD  NO.  P-50600)  END  OHDBCMJP-AA  BLACK  _ 


PIECUok/asp 

ORDDG-DP-AA  '  6136 


3  3 

JOHN  D.  AHLTCAOE,  COLONEL,  ORD  CORPS 
CHIEF,  ARMS  &  AITOITION  D^VISICN  d  h 
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BEVCLOKTSNT  AND  PROOF  SERVICES 
ABERDEEN  PROVING  GROUND,  I'AMIAND 
FIRING  RECOPE 

OBJECT  OF  TEST*  To  conduct  accuracy,  critical 
striking  velocity  required  to 
detonate  explosive  filler  end 
propellant  teats  of  76m  Shell, 

HEP,  T170E3.  (7) 

Project  TA1-5002H 

BSVCLOPISNT  ORDTA _ ; _ _ 

MATERIEL 

GUN.  76m  T91S3  NO.  845 
TUBE.  76am  T91E3  No.  24239  ir/o  muzzle  brake 
76aci  T91E3  No,  25277  w/o  wa.&&le  brake 
MailJTt  APG  Proof  mount. 

Proof  mount  8"  Howitzer  -with  155m  Gun  Recoil 
K3  No,  1676  (Aocuracy  Round*) 

AI'HJNIT  ION 

Test 

Shell,  HEP,  76*n  T17CE3  (inert  lolled)  Lot  PAS-9445 
HEP,  7 6m  T17CE3  (Inert  loaded)  Lot  PAS-9554 
Shell,  HEP,  76m  T170E3  (A3  loaded)  Lot  PAE-9443 

St  00k 

PWJFEtfcENT:  P6,  HP,  Lot  PA-S -6131 
FUZE  1  BD,  M91  Inert  loaded  integral  w/test  shell 
HJZEj  HD,  JI91  live  loaded  integral  w/test  shell 
CASEt  Pt^^T19  Various  lots  (washed  and  resized) 


DATES  OF  TEST*  14  Aug.  52  to 
29  April  53 

FIRING  RECORD  NO.  P-52674 
SHEET  1  OF  6  . 

00  FILE  NO:  471/1520  (76nta)  (c) 

APG  (c)  471/804 

VI. 0*  NO;  2023-145-0 
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FIRING  RECORD  110;  P-52674 

SHEET  2  OF  6 


ROU ND-BY-ROU  ND  DATA 


The  following  rounds  were  fired  from  the  76mm  Gun  T91G3  (Tube  No.  24239)  for 
development  of  propelling  aharge  for  the  Shell  HEP  T170E3.  (2600  fpa)  18  Aug.  52 


TIKE  IGNITION 
FIRED  SYSTEK  * 


1324  (A) 

1331  (A) 

1336  (A) 

Charge  V/t.  establishment  round*  (K58  prirasr1  loose  loaded) 

48  T170E3  9554  10.04  6131  44.0  2598  225  227  226  1339  (A) 


(Group  X)  Uniformity  and  105#  chg.  aeries  (101/4*  300-gr.  T88E1  primer  w/dist  wad.)  +70° 


49 

T170E3 

9445 

9.98 

6131 

44.0 

2615 

240 

231 

236 

1434 

;b) 

50 

T170S3 

9445 

10.00 

6131 

44*0 

2616 

231 

239 

235 

1440 

!b) 

51 

T170E3 

9445 

10.04 

6131 

44.0 

2611 

246 

247 

246 

1442 

:b) 

52 

T17CE3 

9445 

10.94 

6131 

44.0 

2610 

236 

2a 

238 

1445 

!b) 

53 

T170S3 

9445 

10.02 

6131 

44.0 

2608 

230 

230 

230 

1448 

:b) 

54 

T170E3 

9445 

10.04 

6131 

44.0 

2605 

231 

236 

234 

U51 

'B) 

55 

T170S3 

9445 

10*00 

6131 

44.0 

2608 

227 

242 

234 

1454 

'B) 

56 

T17CE3 

9445 

10.00 

6131 

46*2 

2699 

263 

275 

269 

1458 

'B) 

5? 

T170B3 

944$ 

10.06 

6131 

46,2 

•  2694 

269 

255 

262 

1500 

:b) 

(Group  1)  Uniftflneity 

and  105#  Chg 

.  Series  (300-ff 

,  T88E1  primer. 

Begged 

ehg.)  *70 0 

58 

T170G3 

9554 

10.02 

6131 

46.2 

2635 

234 

235 

'  234 

1504  . 

;c) 

59 

T170S3 

9445 

10,02 

6131 

44.0 

2556 

218 

210 

214 

1510 

c) 

60 

T170S3 

9554 

10.00 

6131 

44.Q 

2555 

215 

217 

216 

1512 

0) 

61 

T170E3 

9554 

10.00 

6131 

44.0 

2554 

213 

219 

216 

1516 

G) 

62 

T170E3 

9554 

10.00 

6131 

44*0 

2552 

215 

219 

217 

1519 

,tj 

63 

T170E3 

9554 

10.07 

6131 

44.0 

2542 

219 

219 

219 

1521  ( 

C ) 

64 

T170S3 

9554 

10,06 

$131 

44.0 

2543 

210 

207 

208 

1526  (C) 

65 

T170E3 

9554 

10.06 

6131 

44.0 

2543 

225 

212 

218 

1529  (c) 

66 

T170E3 

9554 

10.00 

6131 

46.2 

2637 

235 

239 

237 

1532  •  (C) 

,  Reference  and  uniformity  aeries 

(400 -gr. 

N58  primer  looee  loaded)  470° 

67 

T17CE3 

9554 

10.04 

6131 

44.0 

2578 

Not  Taken 

> 

1537  (A) 

68 

T17CB3 

9554 

10.04 

6131 

44.0 

2592 

ti 

n 

3-539  (A) 

69 

T170E3 

9554 

10,04 

6131 

44.0 

2587 

n 

ii 

1542  (A) 

70 

T170E3 

9554 

10  *04- 

6131 

44.0 

2581 

n 

11 

15 44  (A) 

71 

T17CE3 

9554 

10.04 

6131 

44.0 

2583 

« 

.  ti 

1545 

A) 

Warming  and  Reference  Rounds  +70° 


SHELL  PROPELLANT 


TUBE 

HD. 

NO. 

TYPE 

ir 

LOT 

BO.. 

T3T. 

lbs. 

.  LOT 
HO. 

“bw: 

TiT. 

oa. 

CAMERA 
•NUZZLE  VSL. 

fp» 

PRESSURE 

peiAoo 
(1)  (2) 

45 

T64 

Stock  15.0 

12233 

56.80 

2399 

Not  Taken 

46 

T64 

11 

15.0 

32233 

56.80 

2401 

ii  n 

47 

T64 

n 

15.0 

12233 

56.80 

2402 

n  ti 
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FIRING  RECORD  !I0t  P-52674 
SHEET  3  OF  6 

*  (A)  T88E1  primer  (Graduated  ignition  holes  tn  body)  cut  off  to  an  overall  length 
of  10  3/4  inches  and  re-thr«sded  for  the  closing  plug  loaded  frith  300  grains 
of  Grade  A1  black  powder  assembled  frith  screw  type  head. 

(B)  300  grain  T8SS1  prims r,  propellant  bagged  in  3  inch  diameter  grade  E  silk  bag. 

(C)  400  grain  M58  primer,  propellant  loose  in  cart  case. 

RBMAJBBt  All  rounds  wer -  crimped  with  4  each  1  ftneh  stab  crimps. 

All  rounds  were  flashless  with  a  medium  amount  of  muasle  smoke. 

The  rounds  (58-46)  assembled  with  the  bagged  charges  gave  evidenoe  of  pro¬ 
ducing  a  considerable  amount  of  smoke  at  the  breech  of  the  gun  when  the  block  was 
opened  approximately  30  eeo.  after  firing. 

W0TE.  A  manually  operated  breech  was  used  in  these  firings. 


% 


t 


CONFIDENTIAL 


CONFIDENTIAL 


FIRING  RECORD  NO;  P-52674 
SHEET  4  OF  6 

ROOND-BY-IPOND  DATA 

Tima  of  flight  firing*  of  Shell  HEP,  Tl7®3  for  76mm  Gun  T91 

Asisuth  25°  18’  At  lOOO-yd.  target  Date  Fired  29  April  1953 

Between  ooil*  49.99  ft. 

Distanceat  (Xm  muzzle  to  target  2984.03  ft.  Gun  nuzzle  to  1st  Coil  105.45  ft. 

Boresight  4,6  wills 


TARGET 

SHELL 

3UPER- 

TILE 

TINS  OF 

con 

INSTHMTAL  TYPE 

HD, 

V.T. 

BLBV. 

OF’ 

FLIGHT 

THE 

VELOCITY 

OF 

no. 

lbs  f 

mils 

FIRING 

sec.** 

ms 

fpa  * 

P  RIPER 

HE' 'ARKS 

11 

10.01 

9.4 

2m 2 

Visaed 

19.73 

2534 

T88S1 

Missed  -  Fell  short 

12 

10.03 

13.4 

2019 

1.33473 

19.86 

2517 

T70 

13 

10.04 

13.4 

2021 

1.32158 

19.67 

2541 

T88E1 

U 

10.05 

13.4 

2023 

1.33315 

19.85 

2518 

T70 

15 

10,02 

33.4 

2025 

1.31979 

19.62 

S548 

*8881 

. 

16 

10.01 

13.4 

2028 

1.32997 

19.80 

2525 

T70 

17 

10.  cn 

13.4 

2030 

1.31253 

19.58 

2553 

T88E1 

18 

10.05 

13.4 

2032 

1.32552 

19.78 

2527 

T70 

, 

19 

10.03 

13.4 

2034 

1.31826 

19.65 

2544 

T88E1 

*  Note  that  velocities  average  higher 

for  T83E1 

primer „ 

At  1500  yd.  Target 

Distances!  Gun  nuzzle  to  target  4484.05  ft.  Gun  nuzzle  to  1st  Coil  105.45  ft. 


Between  colls 

50,02  ft. 

Azimuth  25°  18' 

Foresight  Elevation  2.6,inila 

20 

9.98 

19.4 

2137 

Pissed 

19*81 

2525 

T70 

I’issed  -  Fell  short 

21 

10.04 

22.4 

2152 

'  2*32515 

19.94 

2509 

T70 

22 

Not  Fired 

** 

— 

** 

N. 

** 

This  round  was  removed  for 
APO  display 

23 

10.03 

22.4 

2156 

2.31819 

19.87 

2517 

T70 

24 

10,02 

22  J, 

2159 

Pissed 

19.90 

2514' 

T70 

Nicked  top  of  target 
a  lev .  lowered  1  mil 

25 

9,98 

21.4 

2203 

2.31773 

19.34 

2521 

T70 

26 

10,00 

21.4 

2205 

2.31273 

19.85 

2520 

T70 

27 

10.04 

21,4 

2207 

2.30415 

19.83 

2522 

T70 

28 

9.99 

21.4 

2210 

2.30251 

19.80 

2526 

T70 

29 

•  10,02 

21.4 

2213 

2 .30306 

19.87 

2517 

T70 

30 

10.01 

21.4 

2215 

2 .32385 

19.91 

2512 

T70 

Reference  Target  Accuracy  Data  (Ihclosure  I) 


**  Tiee  of  flight  dietanae  wee  2878.58  ft.  and  4378.60  ft. 
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PIHIHO  HSQDHD  *0;  P-52 6?4 

*.  SHUT  5  OP  6 

mjm 


Sohe  of  the  round-by^* round  data  obtained  from  firing’  conducted  In  accordance 
with  the  inoloeed  TPB  3814,  was  not  available  to  Include  In  this  firing  re  cor^M 
round-by-round  data.  However,  froa  available  tabulations,  photographs  and  correepoad- 
enoe  eufflclent  data  it  available  to  adequately  analyse  the  results  of  the  tests, 
(lefereaoe  Ineloeuree) 

3WM18T 

The  following  tabulation  presents  a  gtusaary  of  the  rounds  fired  against  arnor. 

1.  To  determine  the  erltieel  velocity  at  which  the  shell  will  function  without 


fuse  action  (A3  leaded  shell 

with  Xpert  BW91  fuse). 

ATG. 

3TRIIIH0 

10.  IDS. 

HO.  HOC. 

HO.  BUS. 

TKi. 

PITH'  TI8IBLI 

WITH  QAKXBA 

OTHKH 

fPS 

_  PUSL* 

PLASH  *♦ 

*** 

3 

1362 

0 

0 

3 

5 

1529 

1 

3 

1 

4 

I651 

*  2 

l 

1 

3 

1907 

2 

• 

1 

0 

*  A  definite  deflagration 

► 

and/or  low  order  detonation 

as  observed  by 

personnel 

near  gun  position  400  ft.  from  gun  end  confirmed  by  photographs. 


*•  A  flash  not  visible  to  the  eye,  but  plainly  visible  on  the  high  speed  photo.  . 
These  flashes  appear  on  the  flla  within  .1  all  second  of  shell  impact  with  amor 
and  last  for  a  period. of  et  least  1.0  all  second  Indicating  burning  of  the  shell 
filler. 

•**  Tery  snail  or  no  flesh  obssrred  on  photejtrephic  flla. 

HBIABE:  There  were  no  plate  spelling  or  face  iapresslons  on  any  rounds. 


2.  To  deteraine  the  configuration  (spread)  Of  the  ehell  filler  (Inert  loaded 
shell  end  fuse). 


HO. 

EDS. 

nm 

2 

3 


ATG. 

9TSICIHG  9PHXAD  OP 

THOOITT  PILL**  , 

— f£g _  _ __  ^ 

1052  leference  Inclosed  photo  Hoe.  A81514  and  A8I515 

1937  leference  incloeed  photo  lot.  A81516  ;,  17  and  18 
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SHEET  6  OF  6 

X  eumnary  of  the  accuracy  testa  are  as  follows; 

PROBABLE  ERROR 


HDS. 

RANGE 

VERTICAL 

LATERAL 

CONS  IDE  BED 

2^s, 

mile 

8 

1000 

X 

04 

9 

1500 

.15 

.17 

A  sunmary  of  the  propellent  and  primer  tests  c  endue  ted  in  conjunction  with 
these  teste  is  contained  in  the  inclosed  sessageform  to  0C0  ORDTA. 

This  firing  record  fore*  a  part  of  Twenty-first  Report  on  Project  TA1-5002H. 


1?P ROVED; 

^  1  A  _  /' 

7  -  / 

•  H.  A/BSCHTOL  / 

Chiefs  / 

WUbit  BlYjJlflB 


II.  B,  ANDERSON 

jauaiUsa  Sraash 


jrii' 

NI.  J.  FTJRLOW 

Eta at  Ulastez 


BICLOSURES; 

1.  Target  Accuracy  Sheet 

2.  Copy  of  mossagefom  to  ORDTA 

3.  Photograph#  A815H  thru  A81518  and  A33357  thru  A83364 

4.  Letter  APG  (0  )  471/804  with  TPR-3418 
6.  Amo  Data  Card  Noe.  62615  A  62615 


JTo 
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CQ,  APG,  KD. 


OOFOHD,  WASHINGTON  25  D.C. 
ATTN*  OHDTA 


XX 


CHAMBERLAIN  CO  HP.,  WATERLOO,  IOWA 
PICATINVT  ARSENAL.,  DOVER,  N.J. 


UNCLASSIFIED 
VAIL  HAIL 


XX 


THE  FOLLOWING  SUMMARY  PRESENTS  THE  ®SULTS  OF  RECENT  FIRINGS  OF  THE  • 
SHELL,  HEP,  TT70E3  FROM  THE  76hM  T91E3  GDN  FOR  PROPELLING  CHARGE  DEVELOP¬ 
MENT  AND  SHELL  ACCURACY, 

PRIMER  DEVBLOPMECT  FOR  PROPELLING  CHARGE 
FROM  BRL  STATIC  HJRNWG  TESTS  OF  VARIOUS  PRU'ERS  THE  19"  LONG  300 
GRAIN  T88E1  PRIMER  (VARIOUS  SIZE  FLASH  HOLES)  WAS  SELECTED  TO  BE  USED 
YHTH  A  BAGGED  PROPELLING  CHARGE  AND  A  T8SE1  300  GRAIN  P RIVER  MODIFIED  BY  CUT¬ 
TING  OFF  TIE  PRIMER  TUBE  TQ  A  I35NGTH  OF  10$*  WAS  SELECTED  TO  USE  WITH  A 
DISTANCE  WADDING  PROPELLING  CHARGE. 

y  ^ 

UNIFORMITY  SERIES  AT  +  70°F  TEHPERATU HE 
PROPELLANT  .  CORRECTED  PKESSUl®  (AVG) 

lot  cv  m  tto  ’T/nnngp  m/ijxwm top 

6131-  44.0  BAGGED  2541  3.71  10  '  211  2.57  11 

6131  44.0  DIST  WAD  2602  2.86  8  232  3.29  16- 


SHELL 

jiH  W  TE> 

T170E3  10.0 
T170E3  10.0 


UNCLASSIFIED 


1 


3 


UNCLASSIFIED 


FROM  THE  ABOVE  ®SULTS  THE  CHARGE1  WEIGHT  TO  YIELD  2600  FPS  WAS 
CALCULATED  TO  BE  45.54'OZ*  AND  £3.96  02.  FOR  THE  BAGGED  THE  DISTANCE 
WADDING  CHARES  RESPECTIVELY*  $ 

UNIFORMITY  SERIES  AT  -65  °P  TEMPERATURE 


SHELL 

mrrr 


PROPELLANT 


f  #T »«  I 


CORRECTED  PRESSURE  (AVG.) 

vrm  -yg^  vircw  tolt 


T17CB3  10.0  6331  A5«5i  BAGGED  2525  4  Sn  20 

TT70E3  10.0  6131  43.96  DIST  WAD  2437  8.50.  30 


180  ,  34.00  155 

154  1638  56 


MAX  DISPERSION  COKimRYWO  INDIVIDUAL  GAUGES  (2  EA.  HD.)  WAS  23,200  PS I. 

RECOMMENDED  CHAR® 


SHELL  .  PROPELLANT 

mri;  m~.  r 


'iSVisifi 


NUZZU5  PRESSURE 

psi 


T170E3  10.00  PA-E-4131  43.96  DIST  WADDIBO  2600  23 >100 

#-PRDPEILING  CHARS?  WAS  ASSEMBLED  IN  THE  T9l£l'  CHARGE  CASE  WITH 


DISTANCE  WADDING  CONSISTING  Of  A  CARDBOARD  DISC  PLACED  AROUND  THE  PRIMER 
AND  ON  TOP  OF  THE  PROPELLANT.  ALSO  CARDBOARD  TUBING  WAS  PLACED  ON  TOP 
OF  THE  DISC  EXTENDING  TO  THE  BASE  CW  THE  ASSEMBLED  PROJECTILE,  THE 


UNCLASSIFIED 


2  3 


UNCLASSIFIED 


IGNITION  SYSTEM  WAS  A  300  GRAIN  MODIFIED  (OCT  OFF)  T68SL  PR2MSR  WITH  A 
SCREW  TYPE  HEAD  AND  CLOSING  PING. 

HEKAHKSt  THE  10-7/6  INCH  LONG  (INCLUDING  SCREW  TYPE  HEAD)  T88E1  PRIMES 

WHEN  ASSEMBLED  TO  THE  T91S1  CARTRIDGE  CASE  EXTENDED  APPROXIMATELY  3/8 

INCH  ABOVE  THE  43 #96  OZ,  CHARGE  <  INCHJDING  2  MED.  GAL.  M3  GAUGES) 

AND  TO  MOHS  NEARLY  MAINTAIN  PRIMER  FLASH  HOLE  AND  PROPELLING  CHARGE  RSLAT- 

IONSHIP  AN  ALTERNATE  PRIMER  LENGTH  OF  APPROXIMATELY  10-1/4  INCHES  IS  HEC- 

■  * 

OMfflSNDED.  IN  USING  THE  10-1/4  INCH  LENGTH  PRIMER  IT  IS  RECOMMENDED  THAT 
THE  FLASH  HOLES  BEGIN  1-3/4  INCHES  FROM  THE  HEAD  END  OF  THE  PRIMES  TUBE' 

TO  INCUJDE  THE  22  FLASH  HOLES  (3  « l*e«)  DESIRED.  NO  DIFFICULTY  IS  ANTI¬ 
CIPATED  IN  LOADING  300  GRAINS  OF  BUCK  POWDER  IN  THE  10-l/i  INCH  LONG  PRIMER 
HOWEVER,  BEFORE  A  LOADING  AUTHORIZATION  IS  ISSUED  OR  STANDARDIZATION  WORK 
STAFFED  FOR  THE  ABOVE  ROUND  IT  IS  RECOMMENDED  THAT  40  SACK  T17CE3  (INERT) 
SHELL  BE  SHIPPED  TO  APG  FOR  USE  IN  FIRING  COMPARISON  TESTS  OF  THE  MODIFIED 
T80E1  AND  THE  SCREW  HEAD  M28B2  (T70)  PRIMERS.  IF  THE  T70  PRIMER  PERFORMS 
AS  WELL  AS  THE*  PROPOSED  MODIFIED  T83E1  PRIMER  ITS  USE  WOULD  B5  P INFERRED. 
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00  471A520  (76-wa)  (C) 

• 

0RDBB-TS3  471.14/975-795 

SUW«JT:  feat  Program  toques*  No.  3418  (Project  TAJ.-5002H) 

APQ  (C)  471/804 

da;  ORD  0,  TTaahington  25,  D.  C. 

TOj  CG,  Aberdeen  Proving  Ground,  lid. 

1.  This  correspondence  authorise*  your  proving  ground  to' 
conduct  testa  of  Shell,  HEP,  T17053  in  76hbdb  Gun,  T91  a a  outlined 
in  Test  Program'  Request  No.  34X8  under  Project  TA1-5002H. 

2,  Tost  procedure  may  be  altered  at  the  discretion  of  the 

proof  director.  Coats  mj f  be  charged  to  RAD  ORDTA  2-1174* 

*  #  ' 

BT  COMMAND  OP  MAJOR  GENERAL  FORD* 


'I'.V'. *’ .  ■■■  '  /•/  R.  E*  Rayle,  Jr 

i  Mat  (In  trip)  N  *.  ®*  RAYLK,  Jr 

1*  .2,  3,  *  1  ejr#/d  >  v  -  ’  Lt  Co3'»  ^  Corpe 

Acsiataat 


cct  Pioa tinny  Areenal 
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ORDNANCE  CORPS 
PICATINNT  ARSENAL 

I!v  REPLY 

DOVER,  NEW  JERSEY  ■ 

i  J* 

1 

'  * 

REFER  TO, 

0HDDR-TS3  47104/975-^95 

APQ  (C)  471/804 

SUBJECT*  Test  Program  Bequest  No.  3418  (Pro>et  No,  TA1-$002H) 

TO*  Chief  of  Ordnance 

Dept  of  the  Army 
Washington  25,  D,  C, 

ATTENTION,  .*  OHDTA 

Test  Program  Bequest  No,  3418,  pertaining  to  Shell,  REP, 
T17CE3,  for  76m  Oun,  is  inoloaed,  in  quadruplicate,  Aberdeen 
Proring  Ground  has  been  notified  that  final  action  la  to  await 
approval  from  the  Office,  Chief  of  Ordnance, 

TOR  THE  COMMANDING  OFFICER, 


D„  H.  Beaman 

3  Inol  for  G.  W,  CLARK 

1.-2  Am  Data  Cards  Colonel,  Ord  Corps 

Noe.  62545,  -43  Assistant 

(In  qoMd) 

3,  TPR  No,  3418  (in  quad) 

CC 

APG  0HDKM3PD  w/inol  3 
Chamber lain  Corp, 

Waterloo,  Iowa,  w/inol  3 
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Incl  31  APG  (c)  471/804 
RJTarr/ejw/2194 
Pleat lnny  Areenal,  Dover,  NJ 
Test  Prograe  Itequaet  Ho.  3418 
26  May  1952 


1.  Material  For  Tastj 


25  Shell,  HEP,  T170E3,  Inert,  w/Fuee,  BD,  M91, 
Inert,  for  76m  Qua. 

Lot  No.  PA-E-9445 

25  Shell,  HEP,  T170S3,  Comp  A3  Loaded,  v/Fute, 
BD,  M91,  Inert,  for  76m  Qua, 

Let  Ho.  PA-fi-9443 


a.  Project  No.t  TA1-50Q2H 

b.  Order  N0.1  RAD  Order  ORDTA  1-12212 


Lite  re 


153-24 


4.  Obj 


To  investigate  HEP  Shell  aa  a  ae <na  ef  defeating  araor, 

5.  Hletoxy  Sketoh; 

The  Shell,  T170B3,  la  patterned  after  the  Shell,  HEP,  76m, 
T169E1,  previously  fired  at  Aberdeen  Proving  Ground,  except  that  the 
Shell  T17CB3  la  of  a  one -piece  design  and  has  a  different  rotating 
band.  The  subject  shell  le  the  eeoond  of  T170  HEP  Shell  Series  for 
the  76m  T91  and  T94  Oune  to  he  tested. 


6.  Deeorljilep  in  Detail  of  Itgrovoesnts  Made  Since  Last  Prcj 
Ground  TeeVj 


teat. 


No  laqprovenents  have  been  made  since  last  Proving  Ground 


7.  Local  Tests t 

No  looal  tests  on  subject  shell  have  been  wade. 
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TPR  NO.  3418  (contd)  26  May  1952 

8,  Object  of  Tastt  , 

To  determine  accuracy,  critical  striking  Telocity  to  detonate 
explosive  filler,  and  shell  filler  spreading  characteristics  on  impact 
with  plate, 

9,  Precautions  in  Handling  and  Testing; 

The  usual  precautions  in  handling  lire  loaded  shell  should  be 

obeerred , 


10,  Recommended  Test  Program 

a.  Accuracy  Test  - 

It  is-  requested  that  thirty  each  (30)  Shell,  KEP,  76*e 
T17CE3,  be  fired  M  follows  against  a  vertical  targst  for  accuracy  and 
tine  or  flight,  ueing  service  Telocity  (2570  ft/3ec)  - 

(1)  -  10  Shell  each,  inert  loaded.  Lot  No,  PA-E-9445* 

at  1500  yards 

(2)  -  10  Shell  eaoh,  inert  loaded,  Lot  No.  PA-B-9445, 

at  2000  yards 

(3)  -  10  Shell  each,  lire  loaded,  Lot  le.  PA-E-9443, 

at  2000  yards 

b.  Plate  Test  - 

f 

It  In  requested  that  fifteen  (15)  Shell,  HEP,  76m 
T17CE3,  Lot  PA -£-9443,  be  fired  against  3"  homogeneous  amor  plate,  00, 
angle  of  obliquity,  haring  a  oharpy  ralue  of  approximately  50  ft  -  lb 
at  -40°F  to  determine  the  critical  Telocity  at  which  shell  will  function 
high  order  without  fuse  action.  It  is  suggested  firing  be  stsrted  with 
striking  Telocity  of  1000  ft/seo  and  increased  or,deerea#ed  at  200  ft/seo 
increments  until  a  change  in  shell-  functioning  is  observed . 

0,  Shell  Filler  Spread  Test  - 

It  is  requested  that  the  following  inert  loaded  Shell,  HEP, 

76m  T170E3,  Lot  PA-E-9445,  be  fired  at  400  ft  against  3"  homogeneous 
amor  plate  haring  c harpy  value  of  approximately  50  ft  —  lb  at  -40°F,  Paint 
plate  white  before  each  firing  and  photograph  faoe  of  plate  after  each 
firing  to  record  speed  of  shell  filler, 

(1)  -  2  Shell  eaoh  at  1000  ft/aec  striking  velocity 

(2)  -  3  Shell  eaoh  at  2000  ft/seo  striking  velocity 


s  jy 
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TPR  No.  3413  (contd)  26  May  1952 


11.  Rafaranc+t 

Ltr,  26  August  1952  ,  00  471A37  (a),  OBDBB  471.14/975-94 

*  ’  i 

12  a  Coordination! 

Chiaf  of  Qrdnanoa  ■ 

Abordoen  Proving  Qroond 
Pleat inny  Arsenal 
.  Chadberij&n  Corporation, 

Waterloo,  leva. 


<  v  D.  R.  Baawan 
•%  'C,  W.  CLARK 

Colonel,  Orel  Corpa, 

Chief,  Teohnloal  Dirlaion 
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DimoBtm  and  nccr  ssmcia 

ABERDEEN  PROVING  GROUND,  MJiKIIA Nt 

firing  Record  ■ 

OBJECT  OF  TEST*  To  Dorolop  Priaor  for  Cartridge,  •  DATE  OF  TEST  31  March  1953 
HEP,  T170K3,  for  76  m  Own,  T9l.  (u)  RHINO  RECORD  NO.  P-55769 

,  SHEET  1  OF  7  . 
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Wlr  fiAafaao 
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•»  ttaaf  USA  all  nurii. 
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•'■•-•  ■  >  '■ 
•ft 

•  '  ;  /<  •• 


\ V  *"i  *  1 


dir 


MATERIEL 

OUN*  "76  w  T91,  No*  47$.- 

v  a  *•  $ 

TUBE*  '76  «*  T91,  No.  2424lv 
axymciTioN  • 

PBQJICtiUp  76  ■«,  HE  T64,  loight  lJ.OO  pounds,  (Solid  Fill-loadod)  variow  UU. 
76  an,  HE  T64,  loight  10*95  poaoda,  (Baptj)  rarioo*  lota.  ’ 

PROPIUAIT*  HP,  Ml /lot  6131,  lob  .029. 

*>  *%  *'  .  * 

*WM»  •  300  **aifi,  T70  <K*4tf  la#  *2®2  f/»ow  M*a4) 

*  %  •  -  *  •  **  /  :,i  ,  * 

V;  ,  (K-33A2-  «itr  M*p*  hoaS) .  •  *  •/  /  ’ 

/.  65  tfraia  (H3U2  Mth  ac*a*  haa4). 


■.t. 

4* 

j 


*  -*<  1  *5  *> 

«•>  '  V'VV; 


,  *  ■  ■•  *,x 


V  ‘tT' ' 
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ROUND-BY-ROUND  DATA 

Projectile  Weight -15.00  lbs.  Primer  Percuseion,  300  Gfein,  T70.  Fired  at  Minus  65°F  Temp 


TUB! 

fKST  ’• 

PROR. 

470  PROJ 

4VG 

RD 

RD 

CHO 

IT 

PRSSS. 

MV 

NO. 

NOy 

OZS 

LBS 

pel 

*£!_ 

Rat  ARKS  . 

165 

1 

44 

15 

'  17900 

2001  . 

Grey/NMite  took*  Mo  sussls  Flesh  observed. 

166 

2 

44 

15 

16000 

2019 

do,’. 

167 

3 

44 

15 

18000 

2010 

do*. 

16ft 

:  4 

44 

'  15 

20900 

2014 

do. 

169 

5  . 

44 

15 

19400 

2003 

do. 

170 

6 

a 

15 

14600 

2009 

do.  ■ 

171 

7 

44  ' 

15 

15400  . 

2015 

do. 

172 

8 

44 

.  15 

.  19900 

2014 

do. 

173 

9 

44 

15 

15400 

2021 

do. 

174 

10 

44 

15 

16200 

2017  • 

do. 

175 

11 

44 

■  15 

20 500 

2005 

do.  *■ 

176 

•  12 

44 

15 

19400 

2019 

■  do* 

177 

13 

44 

15 

19600 

2011 

do. 

17ft 

14 

.  44 

15 

’13100 

2011 

do. 

179 

15 

'  44 

15 

18700 

2017 

do .  .  .  v 

130 

16 

44 

15 

13900 

•2001 

do. 

181 

17 

44 

15 

20500 

2017 

do,  '  . 

182 

18 

44 

15 

17400 

2011 

do. 

183 

19 

44 

15 

‘  18900 

2017 

do- 

184 

20 

44' 

•  15 

17800 

2014 

do.-.  •  .  ' 

Projectile  Weight  15 

.00  lbs. 

Primer,  Percussion,  150  Orals,  M>1A2  (Mod,)  Firfd  »t  Minus  ,, 

65*F  temp. 

t 

f 

<  * 

185 

•  1 

44 

15 

16400 

2008 

Qfejr/ehlte  moke  aussle  flesh 

186 

2 

44 

15 

17700 

,.2018 

Grey /white  anoke  no  ness  Is  flash  observed 

187 

3 

44 

15 

17700 

2016 

do .  • 

188  . 

,  4 

44 

15 

•  16800 

2011 

do. 

189 

'  5  ' 

44“ 

.  -*5 

'  20100 

1988 

<te  i 

190 

6 

44  . 

15 

19800 

2006  1 

do. 

191 

7 

44 

15 

18600 

1979 

do* 

192 

8 

44 

15 

•  18400 

2004 

do.  . 

193 

9 

44 

.  15 

19600 

1997 

do.  . 

196 

10- 

44  . 

.  15* 

22000 

2002 

do. 

195 

U 

44 

15.  ‘ 

14300 

2015 

do* 

196 

12 

44  ' 

U 

14800 

2010 

do. 

197 

13 

44 

■15  - 

17100 

2010 

do. 

198 

14 

44 

15 

18200 

2012 

Grey/whitS  woke  mussle  flash  observed 

199 

■  15  ' 

44 

15 

17800 

Jftl5 

Grey/white  smoke  ne  smssls  flesh  observed 

200 

16 

44 

15  „ 

13300. 

2014 

do., 

L  ^ 
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TUBE 
RD  • 
HO. 

TEST 

ED 

MO. 

PROP. 

cm 

0Z5 

iva- proj 

WT 

LBS 

AVO 

PRESS 

pai 

.  KV 

REMARKS 

201 

17 

u 

15 

l»4oo 

2020 

Gray/vhite  awoke  no  «mszle  flaeh  obaerved 

202 

17 

44 

15 

21600 

2014 

do . 

>03 

19 

44 

15 

20400 

2014 

do . 

204 

'20 

44 

15 

22000 

2012 

do. 

Projactila  Maight  15. 

,00  lbs. 

Priser, 

Parcuaalott  65  grain  V3U3  .(Mod)  Firad  at  minus  6.5°F 

Tmap 

205 

1 

44  . 

■15 

16,700 

2021  * 

Grey/whita  aaoke,  flxah,  hang  .flra  approx 
.5  aac. 

206 

2 

44 

15 

17100 

2016 

da. 

207 

3 

44 

15 

20400 

2017 

do. 

208 

4 

44 

15 

16100 

2017 

do. 

209  * 

5 

44 

15 

17100 

2014 

do. 

210 

6 

44 

15 

•21400 

2021 

do. 

- 

7 

44 

15 

- 

- 

Round,  failad  to  lira  thraa  Attampt* 

211 

8 

a 

15 

14700 

2021 

.  Or  ay /White  «oka,  flaah,  hamgf  Ira  approx 
.25  H*<S. 

212 

9 

44 

15 

15900 

2020 

do.  • 

213 

10 

44 

15 

18000 

‘  .  2019 

d». 

214  . 

11 

44 

.  15 

15900 

2017 

do.  . 

- 

12 

44 

15 

- 

- 

■ttijund  failad  to  flra  thraa  attaapta 

21$ 

.  13  ‘ 

44 

15 

17500 

2004 

Gray/white  amok* ,  flaal)  harg  flra  approx 
.25  aaca,' 

216 

14 

44 

15 

17700 

2013 

do. 

15 

44 

15 

«■ 

- 

Round  failad  to  flra  thraa  attaapta 

217 

16 

44 

15 

18200 

2017 

Gray/whita  sroka,  flaah,  hang  flra 

218 

17 

44. 

15 

16900 

2002 

do. 

219  - 

18 

44 

15 

17200 

2001 

dc. 

220 

19 

44 

15  ' 

17300 

2019 

do. 

221 

20 

44 

15 

20300 

a 

1997 

ft 

do. 

t-3 
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VELOCITY  UKI ROW  ITT  S*TA 

. NO,  OF 

MEIN 

MAX.  DISPERSION 

MEAN  DEVIATION 

PRIMER  TYPE 

WORDS 

TP« 

■  W1" — m 

fpfv  .  . 

IQO  Grain 

T70 

20 

2010 

20  .99 

5  •  . 

1*0  Clradn 
«31A2  * 

2D 

2008 

r 

41  2.04 

7 

'  V  .  • 

6$  Grain.  * 

•" 

‘  '  t 

10 w* 

17 

2012 

24  1.19 

7 

.  *, 

**ith  screw  type  primer  Weed. 

« s  . 

: 

PRESSURE  URTFOIdflTT  ORTA  ■ 

>  • 

jk).  or 

MEAN  ' 

MAX  DISPERSION 

MEAN  DEVIATION 

primer  nn 

Romms 

V  pel 

i*pe  ■ „  < 

P*1  ' 

300  drain 
1170 

20 

17900 

\  tTl 

<>300  .  34 

.  1730 

150  Grain 

20 

13700 

5700  .30 

1*35 

M31a2* 

. 

65  Grain 

M31A2* 

17 

17000 

.6900  .38 

1085 

♦Mith  ecrew  type  primer  head. 

SMART 

'a 

t 

The  15  lbs  shell, 

HE,  764  used  in 

the  first  test  did  Mi 

simulate  the  weight  of 

Shell,  MR,  T170I3.  The  teat  wee  refired  using  a  modification  of  the  Shell,  HE,  T64 
■id. oh  elmulated  the  weight  of  the  Shell,  KSP,  T170E3  more  cloeely  (reference  following 
round-by-round  date. 
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Primer  Percuaaion,  300  Grain,  T70. 


Pired  at  Minua  65°F  Temp. 


TO  BE 
RD 
NO, 

TEST 

RD 

BO, 

PROP. 

can 

ozs 

4  VO  PRO  J 

IT  133 

'  A VO  FRSS8, 
__P*i 

MV 

*P» 

REMARKS 

441 

1  • 

44 

10.95 

17700 

2235 

T-  1  . . -*—--.■■■»» . . 

Grey/white  aacke  no  muzzle 

'* 

flash  obaarved 

442  ' 

2 

44 

10.95 

16900  • 

‘  2270 

do. 

443 

3 

44 

10.95 

16000 

2259 

do. 

444 

4 

44 

10.95 

17100  . 

2266 

do. 

445 

5  . 

44 

10.95 

,18200 

.2261 

do. 

*  446 

6 

u 

10.95 

17800 

2268 

do. 

447 

7 

u 

.  10,95  ■ 

18200 

2271 

do. 

44S 

8 

44 

10.95 

18000 

2266 

do. 

449 

9 

44 

10.95 

16500 

2259 

do.  ■ 

450 

10 

44 

10.95 

,  15900 

2258 

do. 

451 

11 

44 

10.95 

17600 

2272 

do. 

452 

12 

44 

' 10.95 

16700 

22.55 

do. 

453 

13 

44 

10.95 

17600 

22  64 

do. 

‘  4*4 

14 

u 

10.95 

17500 

2265 

do. 

455 

15 

44 

10.95 

17500 

2282 

do. 

456 

16 

u 

1*49* 

18400  . 

2265 

do. 

457 

17 

44 

10.95 

16300 

2256 

do. 

4*i8 

18 

44 

10.95 

16600  ' 

2262 

do. 

459 

19 

44 

10.95 

16700 

2262 

do. 

460 

20 

44 

10.95- 

17400 

2259 

do 

Primer  Percussion 

#  150  Grain  *3U2  (MpdUiad)  Fired  at  -65**  Ttep. 

461 

1 

44 

10.95 

17000 

2252 

do. 

4  62 

2 

44 

10.95 

..  17100 

2253 

do. 

463 

3 

44 

10,95 

17200  ■ 

.  2277 

do,  t 

464 

4 

44 

10.95 

17800 

2252 

do* 

465 

5 

44 

10.95 

17400 

2261 

do. 

466 

t 

44 

10,9? 

17900 

2276 

do. 

v  -467 

n> 

t 

44 

10.95 

17700 

2256 

do. 

468 

8 

44 

-10.95 

17500 

2265 

do. 

469 

9 

44 

10,95 

15400 

2262 

do. 

470 

10 

44 

10.95 

17500 

225,7 

do. 

471. 

.  11 

44 

10.95 

16300 

2252 

do. 

472  • 

12 

44 

10.95 

16600  . 

2245 

do. 

473 

13 

44 

10.95 

16600 

2255 

do. 

474 

14 

44 

lu.95 

15900 

2252 

do. 

475 

15 

44 

10.95 

17300 

2249 

do. 

47' 

'16 

44 

10,95. 

17300 

2260 

do. 

477 

17 

44 

10,95 

13000 

2269 

do. 

478 

16 

44 

10.95 

17900 

2273 

.do. 

479 

'17 

44 

.10,95 

inoo 

2277 

do. 

4?0 

20 

44 

10. <>5 
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Pri»©r>  I’arouseion,  65  Drain,  V31A2  (Modified)  fired  st  minus  Ttop. 
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TIRING  K8C0HD  HO.  P-557W  ' 
SHEET  7  Or  7 

aUMMAMf 

All;  test.  rounds  were  fired  at  minus  65*  at  approx.  1*  elevation.  There  war*  no 
misfires  or  hangfir.es  with  either  the  300  grain  or  150  grain  primer*. 


The  priaera  war*  tAken  out  of  tha  cases  ami  axeainad.  There  were  no  split#  or 
•  rupture#  of  the  prijasr  bodies. 


i 

? 

4 


Tha  five  65  grain  primer*  misfired.  Three  attempts  were  made  to  fire  each  priner, 
Ibe  65  grain  primers  tests  were  cancelled. 

*  •  **  y ,  ‘  . 

The  misfired  primers  in  each  oeae  produced  a '  weak  flash  which  scorched  tha 
propellant  hat  felled  to  ignita  tha  charge. 

OKtSRViTTOhS 


Indications  ara  that  the  65  grain  kodifled  K31A2  primer  la  unsatisfactory  for  tha 
T170*3  round.  • 

»  t 

The  teat  raaulta  further  inti  cate  that  either  tha  T70  prlmar  or  tha  150  grain 
1T3LU  (with'  acre*  head)  1*  eetiafeetcry  for  nee  with  tha  TL70K3  round.  For  loading 

purpose*,  tha  1*0  grain  13U2  with  the  screw  head  is  considered  sera  desirable. 

*  .  * 


.-^fAA.  BXCKtOt 
Acting  'Chief,  '  thief,  Ammunition  Branch 

(\  •  ^rrcTti,  ’  '  ” — - 
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srmUCTi  PriMor  for  Cartridge  *F,  TIT® 3,  for  T6-iK  <ta,  T91 


ibtrlMD  Prorlag  CiN— d,  Maryland 

IN  Lattor  to  AfOj  22  Boo— Hr  1952,  aahjaat  u  *bor*« 

'  ",  *  *  **  # 

;  K  Howagafora,  24  IMir  1952,  fU*  AN  471.1/1310. 


•.  talipiMM  nwtir»tl«B  with  Mr.  K.  B.  toitrwi, 

30  (MMbr  1999 


1.  ,  Tkl*  Mfim  taftraaa >  *«*.  It  t»a  «|r««4  aa  bring 
««u>7  M  anpdaat  fo  «stMnil«i  •  firing  prdgra*  aa  la 
hmM  in'iaftrannn  "V*. 


2.  Tha  jOan  «f  dralip— at  ootUaad  la  paragraph  4  of  Bafaranat 
•a*.  ntooid  bi  foil  mod.  MaplMali  M>cr44  Mi  pi  ■  tort  an  raeoaModlag 
at  tha  aarUaat  paaolbl*  data,  a  prlaor  sad  propalllag  ahargt  that 
mm  ha-  ralaa—A  )— nlWt+ly  far  production,  won  thoagfc  it  007  W 
paaalWo  ta  aa3co  antaoqoant  InpravoMata.' 


If  yoa  do  not  haaa  aeoagh  Sboll,  BKf ,  TtT®3  far  aaah 
firing  aa  my  M  paqatrad,  it  la  aaggaatad  that  prof,  yrnjaatlloa  « 
:*»  *  Mdlflaatlfli  at  tha  T21t,  tha  dfcall,  IB,  T*  «* 

athor  taiapiianta  yhloh  art  aaallahU. 
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ORDBG-DPS-AA  1st  lad  Mr.  Rk31sck/b>/6136 

APG  (c)  471.4/216 
00  471^2488  (76m)  (c) 

SUBJECT,  Primer  for.  Cartridge,  HEP,  T170E3,  for  76m  Gun,  T91 
Ord  Corps,  Aberdeen  Proving  Ground,  Maryland 

TO,  Chief  of  Ordnance ,  Department  of  the  Amy,  IVashington  25,  D.C, 

ATTN,  OHDTA 

1,  In  the  limited  development  firing*  of  the  T70  Primer  and  the  T91 
Primer  (Mod.  T8SE1)  300  grain  of  black  powder  was  used.  Both  primers  were 
of  th*  tame  length  (approx.  10*3/4  inches).  However,  when  loading  the 
cartridge  case  with  the  assessed  propelling  charge  weight  for  the  HEP,  T17Q23 
round  the  (Mod.  T88E1)  primer  protruded  approximately  3/8  inch  above  the 
propelling  charge  (looee  loaded) .  Therefore  the  recommended  length  of  the 
T91  Primer  was  10*1/4  Inches, 

2,  The  T70  Primer  with  a  bag  loaded  propelling  charge  and  the  T170E3 
Shell  has  been  fired  at  various  temperatures  in  comparison  with  the  modified 
T88E1  Primer  assembled  with  a  loose  (distance  wadded)  propelling  charge. 

3,  The  results  indicate  that  both  rounds  were  satisfactory.  However, 
the  T91  Primer  was  recommended  primarily  because  of  the  slightly  better 
pressure  uniformity  at  -65  °F  temperature,  the  elimination  cf  the  bag  propellant 
loading  and  the  opportunity  to  shorten  the  primer  length. 

4,  Had  the  T70  Primer  been  fired  with  distance  wadding  at  -65°  tempera¬ 
ture  as  was  the  modified  T88E1  Primer,  it  Is  believed  that  the  results  would 
have  been  very  similar.  The  T70  Primer  which  is  almost  full  of  black  powder 
has  been  fired  extensively  in  various  weapons  with  chamber  pressures  greater 
than  the  pressure  required  for  the  HEP  Shell  without  serious  known  malfunctions , 

5 ,  It  is  believed  that  the  T91  Primer  with  250  grains  of  black  powder 
and,  if  necessary,  with  slightly  larger  flash  holes  would  be  satisfactory 
for  the  leer  pressure  HEP,  T170E3  round. 

6,  If  and  whsn  Aberdeen  Proving  -Ground  Is  supplied  with  T91  Primers 
comparative  tests  will  be  conducted  to  determine  the  satisfactoriness  of  the 
T91  Primer  as  designed, 

7,  However,  until  extensive  firing  tests  can  be  oonduoted  to  develop 
or  determine  a  more  satisfactory  primer  for  the  T170E3  HEP  round,  it  is 
believed  that  from  a  functioning  standpoint  the  T7Q  Primer  can  be  recommended 
as  a  substitute  to  expedite  .the  loading  of  the  T170E3  found. 
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aAj  (e)  471.4/214, 

00  471/248$  (76«*0  (e) 

SUBJECT,  PriMir  for  Cartridge,  HEP ,  Tl7C®3,  for  76mm  Oun,  T91 

8.  It  Is  possible  that  a  primer  similar  to  the  T74  Primer  will 
function  even  more  satisfactorily  than  the  T91  or  the  T70  Primer.  A 
Primer  of  this  relatively  short  length  would  also  eliminate  any  possi¬ 
ble  ity  of  the  primer  protruding  above  the  propelling  charge  even  if  it 
■is  decided  to  reduce  the  granulation  of  the  propellant  to  bring  the 
chamber  pressure  closer  to  the  rated  maximum  pressure  of  the  T170E3 
HEP-  Shell.  Therefore,  in  the  near  future  the  T7Q  Primer, and  the  T74 
(M31X2  w/screw  head)  are  to  be  fired  at  various  temperatures  to  determine 
whleh  of  the  prlMr  designs  is  the  more  satisfactory,  , 

roil  tub  commnna  general, 

%  ► 


ELI  E  WHITE 
Col,  Ord  Cerpe 
Acting  Director 
Development  &  Proof  Services 
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A 33357  CONFIDENTIAL  |  ^RDEEN  PROVING  SROUND^^^  lnerfP^ 
Project  No.  TA1-5002H.  Shelly  »  o° *  Obliquity.  , 

NO.  66 •,  “trmpjJJIoMty :,  14334/i. 

Mo  Round  No •  67.  Striking  velocity:  a  -  - 
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A 83359  CONFIDENTIAL  Q  ABERDEEN  PROVING  GROUND  £  23  July  1952 

Project  No.  TA1-5002H.  Shell.  HEP,  T170E3,  A3  Filler,  Inert  Fuze,  Amra. 
Lot  PAE-9443,  Fired  against  3n  Plate  at  0°  Obliquity. 

Left  to  Right:  Tube  Round  No.  70.  Striking  velocity:  1377  f/s, 

Tnhfl  Rmmrl  TJn  .  71.  Striking  Vf>1  +-.v?  I.^Kn  f.  ft  I 


Tube  Round  No.  71.  Striking  velocity:  1350 
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A 83360  CONFIDENTIAL  8  ABERDEEN  PROVING  GROUND  8  23  July  1952 

Project  No,  TA1-5002H.  Shell,  HEP,  T170E3,  A3  Filler,  Inert  Fuze,  Amm, 
Lot  PAE-9443 ,  Fired  against  3*  Plate  at  0°  Obliquity, 

Left  to  Right:  Tube  Round  No.  72.  Striking  velocity:  1665  f/s. 

Tube  Round  No.  73.  Striking  velocity:  1670  f/s.  !  '  1 
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5TS55™5imt  8  ABERDEEN  PRuv,NeeROUNDp5iier>  Inert  Puz9, 

>ct  No.  TA1-5002H.  Je  at  0°  Obliquity.  f/g 

’AE-9443,  Fired  against  3  ^Plate^  stptklng  velocity*.  1676  f/a.  > 

*e  Rou^No!  7s!  "striking  velocity:  1359  _  \ 


A 83362  CONFIDENTIAL  |  ABERDEEN  PROVING  GROUND  J  23  July  1952 

Project  No.  TA1-5002H.  Shell  HEP,  T170E3,  A3  Filler,  Inert  Fuze,  Anrnu 
Lot  PAE-9443 ,  Fired  against  3"  Plate  at  0°  Obliquity. 

Left  to  Right:  Tube  Round  No,  76.  Striking  verity: 

Tube  Round  No.  77.  Striking  velocity:  1911  fflj' 
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A 33363  CONFIDSIPTIAL  j  ABERDEEN  PROVING  GROUND  J  23  July  1952 

Project  No.  TA1-5002H.  Shell.  HEP,  T170E3,  A3  Filler,  Inert  Fuze,  Axnm. 
Lot  PAS-9443,  Fired  against  3"  Plate  at  0°  Obliquity. 

Loft  to  Right :  Tube  Round  No.  78.  Striking  valoc-lrby*:-  ,1,8§7. 

Tube  Round  No .  79.  Striking  velocity:  1537  f/s'.  1  H  } 
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A 83364  CONFIDENTIAL  %  ABERDEEN  PROVING  GROUND  $  23  July  1952 

Project  No.  TA1-5002H.  Shell,  1EF.P,  T170E3,  A3  Filler,  Inert  Fuze,  Amm. 
Lot  PAE-9443,  Fired  againat  3"  Plate  at  0°  Obliquity. 


Tubo  Round  No,  flO.  Striking  velocity:  1556. 
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AT4SM  'COVUSRIAL  8  ABERDEEN  PROVIN6  SROOND  8  »  !T“5*r  “£ 

Projtot  lo.  TA1-8002H.  Ttom  Sh»U,  HIP,  Z?5  SMS  Hi  I 

at  a  Chaabsr  ft*s»surs  of  M,SOO  pal*  (Inot.  Vol.  approxi«Atoly  OB48  fp«.) 

Raoororod  Proa  Sawdust.  G 3  4  L ;  i  t  ±  2  i  fa  1 


roNFTDEWTlAL  l  ABERDEEN  PROVING  GROUND  8  26  November  1951 

174265  CONFIDE  wtiajl.  «  — p  «170SS  pired  From  76mm  Oun,  T91 

Project  No.  TA1-5002H.  76mm  Shell,  HEP,  T170E3  rireo  rrcm  romm  uu«, 

at  a  Chamber  Pressure  of  24,600  psl.  (Inst.  Vel.  app  ly 

fps.)  Recovered  From  Sawdust. 


A74659  CONFIDENTIAL  0  ABERDEEN  PROVING  GROUND  &  26  November  1951 

Project  No.  TA1-5002H.  76mm  Shell,  HEP,  T170E3  Fired  From  76mm  Gun,  T9 
at  a  Chamber  Pressure  of  23600  psi,  (Inst.  Vel.  Approximately  2774  fps 
Recovered  from  sawdust. 
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A 75966  CONFIDENTIAL  8  ABERDEEN  PROVING  GROUND  8  51  January  195 

Project  No.  TA1-5002H.  Projectile,  76nm,  HEP,  T170E5. 

Ammunition  Lot  No.  PA-B-6716  (A3  loaded  with  inert  M91  fuse)  re¬ 
covered  from  ground  impact  after  being  fired  from  76mm,  T91  gun 


at  a  chamber  pressure  of  28,400  and  29,600  pel. 
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A7605L  CONFIDENTIAL  i  ABERDEEN  PROVING  GROUND  j  5  January  1952 

Project  No.  TA1-5003H.  76m  Shell,  HEP,  TI7OE3,  Inert  Loaded  (Ammuni- 

tlon  Lot  PA-E-6715. 

Fired  at  a  chamber  pressure  of  approximately  19,000  psi  and  recovered 
from  ground  impact.  NOTE:  Holes  in  the  B.  D.  Fuze  permitted  gun 
chamber  gases  to  pass  into  shell  body  and  expand  <the  sh^-lk- resulting 
in  erratic  flight  of  the  shell  in  accuracy  testP.., -  ,  '  :  ,  •: 
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A81514  CONFIDENTIAL  j  ABERDEEN  PROVING  GROUND  8  14  August  1952 

Project  No.  TA1-5002H.  Shell,  76mra,  HEP-T,  Inert,  T170Q53,  W/fru ze,  Inert. 

nnvccn  '  » 


Ammunition  Lot  PAE-9445,  fired  againet  3"  homo  gene  otw  armor,  painted 
white,  at  0°  obliquity.  Striking  velocity*  998  f/s.  Tube  round 
NO  .  172 .  jr  C' 
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A81515  CONFIDENTIAL  |  ABERDEEN  PROVING  GROUND  8  14  August  1952 

Project  No*  TA1-5002H*  Shell,  76mm,  HEP-T,  Inert,  T170E3,  W/fruze,  Inert, 
BDM91. 

Ammunition  Lot  PAE-9445,  fired  against  3M  homogeneous  armor,  painted 
white,  at  0°  obliquity*  Striking  velocity:  1107  f/a*  Tube  round 

No.  173.  «T3 T?  *  ‘ 

•"  ,  ■< 


t  f 


I 


.(?  >.i  wr '  w4' 

j§.  c  a**?* 


o 


3*-, 


r'AWJfC 


A815X6  CONFIDENTIAL  8  ABERDEEN  PROVING  GROUND  $ X*  August  195 

BW9lf  N°'  TA1'S002H-  Sholl>  76“>.  HEP-T,  inwt,  T170E3,  W/Pum,  iner 

Ammunition  Lot  PAE-8445,  fired  »g*inat  3"  homogeneous  error  peintod 
’^“lTi?*  oBUquity*  Striking  velocity:  X85^C/«.,  .  TuberSund 
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A81517  CONFIDENTIAL  8  ABERDEEN  PROVING  GROUND  $  14  August  1952 

Project  No,  TA1-5002H.  Shell,  76mm,  HEP-T,  Inert,  T170E3,  W/fruze,  Inert, 
BDM91. 

Ammunition  Lot  PAE-9445,  fired  against  3"  homogeneous  armor,  painted 
white,  at  0°  obliquity.  Striking  velocity:  2013  f/s.  Tube  round* 

No*  175*  i»  *—  v.  .  ,  , 
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A81518  CONFIDENTIAL  \  ABERDEEN  PROVING  GROUND  5  14  1952 

Project  No.  TA1-5002H.  Shell,  76mm,  HEP-T,  Inert,  T1.70E3,  W/iPusse ,  Inert 
BDM91, 

Aarounition  Lot  PAE-9445,  fired  against  3"  hoxnogeneqjai.JMJi^pJS*.  jppdfited 
white,  at  0°  obliquity.  Striking  Telooity:  t: 

No.  176.  h?hM  OkiM  1 


